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STUDIES IN RHYTHM. 



By Charles H. Sears, Fellow in Psychology, Clark University. 



I. 

Perception of Rhythm by Children. 

This paper comprises two studies, one by the topical ques- 
tionnaire method, the other an experimental investigation. By 
means of the questionnaire it was possible to obtain certain facts 
of interest pertaining to the rhythms of childhood that could 
not be gained in any other way. The syllabus (No. VlII in 
the Clark University Series for 1899- 1900) called for as exact 
details as possible concerning the earliest perceptions of rhythm, 
the child's earliest interests in nursery rhymes and jingles, the 
favorite rhythms among children, the time of increased interest 
in rhythmic exercises, children especially deficient in a sense of 
rhythm, and the use of rhythmic repetitions or rhymes in the 
teaching of things difficult to retain in memory. In response 
to this circular about 600 returns were received, more than 100 
of which are personal replies from mothers, kindergarten 
teachers, and others.^ These have been collated. The data 
furnished in reply to the questionnaire are in many respects not 
altogether satisfactory, yet they contain so much material that 
is qualitatively suggestive that the writer feels justified in pre- 
senting an account of the results in connection with a discus- 
sion of some of their particular features in relation to their 
general and special bearings. 

First Perceptions of Rhythm. 
In this section of the syllabus the question read as follows : 
I. How early in life do children begin to be interested in music 

^The writer takes this opportunity to express his obligation to all 
who so kindly collected and sent replies. Mention should be made of 
Prof. Will S. Monroe, of the Westfield (Mass.) Normal School; Miss 
Lillie A. Williams, of the Trenton (N. J.) Normal School ; Principal 
Geo. C. Purington, of the Farmington (Me.) Normal School; Prof. 
Oscar Chrisman, of -the Emporia (Kan.) Normal School ;' Dr. Henry 
H. Goddard, of the Westchester (Pa.) Normal School; Prof. E. A. 
Kirkpatrick, of the Fitchburg (Mass.) Normal School; Miss Mara 1,. 
Ferguson, of the Peru (Neb.) Normal School. He is also grateful to 
the many personal friends, kindergarten teachers, music teachers, par- 
ents, and others who wrote personal letters in response to the ques- 
tionnaire. 
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riih a marked rhythm, trying to dance or keep time with it with 
movements of body, arms, or voice? Please give any cases that have 
come under your notice, stating the age of the child and whether a boy 
or girl. 

Some of the replies referred to more than one aspect of rhythm 
in the same child.while others gave information regarding more 
than one child. The returns furnished 925 different observa- 
tions. Of these 395 were upon boys and 530 were upon girls. 
No account was taken of any observation made upon a child 
more than 60 months old. 

Table I shows the number that manifested their sense of 
rhythm in each of the various ways suggested by the question. 
Table II gives in months the youngest age mentioned in the 
returns in which the perception of rhythm was manifested, and 
Table III gives the average age of all the children noted in con- 
nection with the different movements respectively. In Table II 
the figures in parentheses which accompany those representing 
the various ages denote the number of observations reported. 
In all cases the ages are given in months. 

Tabids I. 



Movements of 



Body 

Arms and Hands . . . 

Legs and Feet 

Dancing 

Voice 



Boys. 


Girls. 


88 


90 


76 


112 


41 


58 


138 


192 


52 


78 



Total. 



178 
188 

99 
330 
130 



Tabi,e II. 



Movements of 



Body 

Arms and Hands . 
Legs and Feet . . . 

Dancing 

Voice 



Boys. 



K (I) 

6(6) 
3 (2) 
9 (6) 

8(2) 



Girls. 



I (2) 

3 (4) 
6(3) 
9(2) 
9 C5) 



Tabi,e III. 




Movements of 


Boys. 


Girts. 


Body 


16.9 


15-5 


Arms and Hands. . . 


18.7 


17.1 


Legs and Feet 


17.7 


17.9 


Dancing 


23-8 


29.2 


Voice 


25-8 


24.2 



> ' In many cases the returns did not carefully discriminate be- 
tween body, arm, and leg movements, t. e., sometimes arm and 
leg movements were very likely classed as body movements. It 
is probable that the distinctively body movements precede those 
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STUDIES IN RHYTHM. 3 

of arms or legs. Classing these movements all as body move- 
ments and then computing the average age of the results it is 
found to be for the boys 17.7, and for the girls 16.8 months. 
Hence it would seem that the sense of rhythm finds its expres- 
sion earlier in girls than in boys. This is in exact correspon- 
dence with the opinion expressed in several of the returns. 

A study of the tables suggests that those rhythmic move- 
ments involving only the more fundamental muscles come earlier 
in the order of development than the more complicated rhythmic 
movements and those that involve the accessory muscles. This 
intimates that there may be some connection between the law of 
muscular development — from fundamental to accessory — and 
the development of the expression of rhythm. For all we know 
the rhythmic tendency may bear its part as a factor in muscu- 
lar development. 

It is perhaps needless to remark that the data from which 
these results have been made are nothing more than chance or 
accidental observations made by persons in their ordinary daily 
lives, and without thought of their being of any scientific im- 
portance. It is quite probable that if children were carefully 
observed with the end in view of finding out how early in life 
they begin to appreciate rhythm the average age would be 
younger than that represented by the observations upon which 
we have based our conclusions. Some characteristic replies are 
noted : 

F. At 13 montlis could say but a word or two, but could hum a 
strain of music in perfect time and tune. 

M., 9 months. He would move his hand with the clock pendulum, 
but this was a result of singing " tick tock " to him with the purpose 
of learning how soon he would respond by spontaneous movement of 
his own. hand. 

M., 6 months. Would dance up and down in time to music played 
on a harmonica, his mother holding him upon his feet. The same child 
always keeps accurate time to music by clapping, etc. Is now 3 yrs. 
old. 

M., 24 months. Would not walk, though the physicians said he 
could. Hearing a march played on the piano and seeing his little 
brother and sister march, pulled himself up and amazed us all by start- 
ing off in perfect time. 

M., 6 months. When he hears music in march time he seems to be 
very much delighted, and makes his hands go up and down, keeping 
time with the music. When other music is played he pays little atten- 
tion. 

M.; 36 months. Is enchanted by light opera choruses of marked 
time, but impatient of solos. On returning from opera will dance to 
an original rhythm, keeping time with waving hands. No musical rec- 
ollection of the particular tune, but the time and many of the dance 
movements are recalled vividly and reproduced, kicks and all. 

F. , 9 months. She kept time with her foot when the piano was played 
in the room below, and when the performer stumbled or lost the 
rhythm her foot was held suspended impatiently in the air until the 
time was again regular. She sang several simple little airs or snatches 
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• of airs at 21 months, and at 23 months sang almost thirty simple little 
songs through very correctly. 

M., 24 months. When Herbert's sister played the piano he would 
mark the time with his feet, planting them wide apart and swaying 
his body at the same time. He often kept time to the slow ticking of 
a tall, old-fashioned clock, singing "de-de" in the clock's monoto- 
nous tone, and also to the sewing machine. He also tried to keep time 
to the egg-beater and to adjust the tunes of several pieces he knew 
to the time of the egg-beater, finding that none of these would do he 
sang the scale up and down, keeping perfect time and tone as long as 
the egg-beating lasted. 

As would naturally be expect'ed the returns show that the 
appreciation of rhythm differs greatly with different children. 
One states, ' ' A girl of three years dances in perfect time to cer- 
tain music, and laughs with great glee and seems to appreciate 
the rhythm perfectly, while her brother of five years forms a 
perfect contrast to her, for he apparently takes notice of neither 
music nor rhythm. ' ' Another writes, ' ' My boy of seven months 
has shown no special interest in rhythmic sounds over others. 
My girl of thirty-four months has never appeared to have any 
particular preference for music whose rhythm is strongly marked 
although she makes the rhythmic sounds and often wants us 
to sing to her. ' ' And another makes the positive claim that 
she had scarcely any appreciation of time until she began to go 
to school, and that then its development was exceedingly slow. 
These statements form a striking contrast to the returns already 
cited. Here is an open field for the study of one phase of indi- 
viduality. 

While rhythmic response in relation to music is the most fre- 
quently mentioned, yet appreciation for other forms of rhythmic 
movement came out prominently in the papers. A child of ten 
months with rhythmical movements of the body keeps time to 
the swinging of a pendulum belonging to an old-fashioned clock. 
One watches for hours the rhythmic flow of water as it babbles 
over the stones in a brook. Another takes delight in observing 
the moving branch of a tree as it is swayed by the wind, and 
still another enjoys the up and down movement of a piston rod 
belonging to some machinery in his father's shop. A reminis- 
cent paper says, " As a child of three and a half years, I was 
especially responsive to a small water wheel which my older 
brothers had constructed and placed in a brook near the house. 
I never tired of watching it. A little later, when about four 
years old, I became deeply interested in a circular saw which 
sawed shingles in a mill within sight of my home." Is it too 
much to suppose that the child's great interest in action is due 
to its pleasurable rhythmic effects ? Pleasure in regularly recur- 
ring actions as well as in sounds is instinctive, being the out- 
come of our whole nervous organization. Acts of listening are 
successive, hence they can be better adapted to sounds that 
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follow one another at regular intervals and the movements 
called forth by sounds can be executed with ease only when 
they follow in a regular sequence. Thus the child in his liking 
for well-marked rhythms accompanies them with corresponding 
movements of head, arms, etc. A boy striking the railing in 
mere wantonness does so in a regular succession of blows. This 
is in accordance with the disposition of his muscular frame, and 
he enjoys it. The child who pounds one object with another 
does so not merely because he likes the noise, but because he 
takes pleasure in the rhythm of the actions involved and in the 
rhythmic sequence of the sounds. 

That a rhythm may take a child's fancy it must possess two 
characteristic qualities. The reports make these prominent. 
I. It must be simple, with well-marked time divisions, in order 
that it may be easily recognized. There is a great preference 
for duple time over triple time. March music is frequently men- 
tioned as attracting the child when all other music fails. This 
may be explained on the ground that rhythm whose time is 
not well marked or whose structure is too highly complex con- 
fuses the motor responses and so fails to awaken pleasurable in- 
terests. 2. Children in early life have a fondness for those 
rhythms which are termed " lively " or " fast." This is espe- 
cially true of the rhythms in music. A girl of seven weeks cried 
convulsively when a ' ' doleful tune ' ' was sung, but became 
quiet when the tune was changed to a " lively one. " It is re- 
ported that this experiment was tried many different times 
without varying results. A girl of about sixteen months always 
manifested great displeasure whenever she heard Old Hundred 
or Nearer My God to Thee, but was always delighted with 
Marching Through Georgia. A boy of eighteen months is de- 
scribed as crying every time he hears a slow or sad piece played, 
but as laughing and clapping his hands and trying to dance 
whenever he hears a lively piece plaj'ed. Sprightliness of 
rhythm seems to fit the child's physical and mental constitu- 
tion. These characteristic qualities which lead to the apprecia- 
tion of rhythm in early childhood form a close parallelism to 
those found in the music of the early primitive races. As chil- 
dren grow, as the crude liking for rhythmic sequence changes 
into a fuller aesthetic development there is awakened an increas- 
ing fondness for the " sad " or " slow " in music. The returns 
contain such statements as these: ' ' When older I preferred 
poems that had an element of sadness." "As I grew older a 
love for pathetic music or poetry predominated. " "I never 
liked minor music till fifteen or sixteen. " " Later I began to 
like slower music and poetry with a suggestion of sadness. ' ' 
Miss Fanny B. Gates in her study of the musical interests of 
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children^ found that in 2,000 children, covering the ages from 
seven and under to sixteen and over the choice of songs on ac- 
count of their time was about even between the " lively " and 
the "slow." 

These studies suggest that rhythm is fundamental, and they 
furnish support to the assertion of J. Donovan^ that, ' ' The in- 
fant is capable of attending to rhythmic stimuli long before it 
is capable of any other act of attention. ' ' 

Henry M. Davis' makes the statement, " Children have been 
known to manifest distinct pleasure on hearing music as early 
as the tenth day. ' ' Here is an effect doubtless due to rhythm, 
and one that is in its nature physiological. Prof. E. F. Bar- 
tholomew, author of The Relation of Psychology to Music, in 
a personal letter writes as follows: "I have observed marks 
of musical appreciation, or perhaps I would better say rhyth- 
mical appreciation at the age of about two weeks. The marks 
referred to consisted in a rhythmical movement of the eyes and 
face of the infant corresponding to the playing of music with a 
prominent accent, the expression of the face indicating pleasure 
and not pain." No studies have been made for the purpose of 
determining just how early in life the infant is capable of re- 
sponding to rhythmic stimuli. However, in making such obser- 
vations caution is needed for the child's movements are in them- 
selves rhythmic, and instances may easily arise where they 
■ correspond with rhythmic noises without the latter' s having 
anything to do in the causation of the former. 

These first responses to rhythmic stimuli come forth out of 
those vague instinctive regions whose qualities and attributes 
possess those characteristics that belong to both sides of the 
child's dual nature. In a word, they are reflexes that are more 
or less conscious. The sensations connected with the first reac- 
tions on the part of the child to rhythmic stimuli, while being 
closely related with external and internal organic processes, are 
of a primitive conscious order, and in a more or less obscure 
way there is involved in these primitive instinctive reactions 
voluntary and emotional elements. 

Early Intbrbsts in Nurse;ry Rhymes. 

II. How early do children-begin to be interested in nursery rhymes 
and jingles? Have you known of cases where poetry was liked before 
the words of it could be understood ? In repeating poetry do children 
get the correct rhythm when they fail to get all the words? Do non- 
sense syllables take the place of the words omitted? 

The replies to the first question in this rubric contained 826 

1 Journal of Pedagogy, October, 1898, Vol. XI, p. 269. 

2 Westminster Review, March, 1900, p. 300. 

3 Music, Vol. XII, 1897, p. 28. 
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observations. 348 of them were made upon boys, and 478 upon 
girls. The youngest of these was 2 months old. 2 boys and 2 
girls of this age were reported as having shown at least some 
liking for nursery rhymes. 12 boys and 14 girls were reported 
as being 60 months old before they developed any such interest. 
The average age of the boys is 28.2 months, and the girls 27.3 
months. Some few observations had reference to children older 
than 5 years, but these were not regarded . The figures being based 
upon accidental observations are to be regarded only as of gen- 
eral significance. However, a comparison of these results with 
those of the previous topic makes our general impressions doubly 
sure that children become interested in nursery rhymes and jin- 
gles some little time after they manifest pleasure in rhythmic 
sounds and movements. 

The rhythm of nursery rhymes is usually not so pronounced 
as it is in some forms of music,, and the child must have devel- 
oped some power of comprehension to be able to understand at 
least in some small measure the thought they intend to convey. 
Interest in nursery rhymes and jingles is a step in advance of 
the earliest appreciation of rhythm. It is the first sign of the 
awakening of the literary consciousness. The child now forms 
word pictures, and appreciates certain agreeable combinations 
of sounds as in the favorite ' ' Hickory dickory dock, ' ' but still 
the predominantly attractive element in all nursery rhymes is 
their jingling rhythm. This, with its simple structure, being 
made up of short feet well marked oflF, fills the child's soul with 
delight. 

The answers to the last three questions of the rubric are well 
nigh universally in the affirmative. It appears to be a general 
principle that in order for children to like poetry it must con- 
tain at least some familiar words which shall call up mental 
pictures of some of the things described. The imagery need 
not be complete, indeed it may be very incomplete. This ac- 
cords with the observation of Miss Moore' for the child she 
studied ' ' did not care for songs containing no familiar words. ' ' 
She further observed that during the child's "pre-eminently 
imitative period what he said expressed no reflections. Unin- 
telligent imitation was rare, though it sometimes occurred, as 
in the reproduction of rhymes not fully understood; but here 
the rhythm was doubtless a point of interest. ' ' 

The replies re-enforce the belief that in early life the rhyth- 
mic qualities of verse are a most important feature of attraction, 
and when in repeating poetry they fail to get all the words they 
do get the correct rhythm, using nonsense syllables to fill 

1 Mental Development of a Child, Psychological Review, Monograph 
Supplement, Oct., 1896, pp. 65 and 126. 
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the measures made vacant by the omission of words, and they 
often do the same thing in reading in case of words they are 
unable to pronounce. 

The following have been selected as representative replies: 

1. Delia enjoyed rhymes at one year old, and liked poetry before she 
could understand the words. Henry has followed his sister's traits, but 
usually at a somewhat later age. 

2. In my kindergarten children often get the rhythm of songs and 
do not get all the words. One child puts in la la la, others repeat some 
preceding words or phrase that fills the space. 

3. My boy liked nursery rhymes as early as eighteen months old. 
At 21 months he would insist on having Mother Goose read to him for 
half an hour at a time. 

4. A boy a year and a half old preferred hearing nursery rhymes to 
playing. He learned a poem about a pig, of 20 verses, 4 lines each. He 
kept the rhythm from beginning to end, but sometimes changed the 
order of the words. 

5. I remember, as a child, reading Milton's Paradise Lost, or rather 
one page of it, over and over again, wholly for the music, as the words 
conveyed absolutely no meaning. I must have been about ten. 

6. Helen knew nearly all the Mother Goose rhymes by heart by the 
time she was i year and 9 months old, and when she wished to say any- 
thing she would first saj- a line of "Mother Goose," then whatever 
she wanted to say, making rhyme and rhythm with the line from the 
nursery rhyme. ' 

7. In trying to quiet a boy of 3 months a jingle was repeated. It 
failed to attract his attention ; in fact he seemed deaf to all, though 
several jingles were tried. A month later a jingle was repeated when 
he was crying, and immediately he became quiet and seemed fascinated 
by it. 

8. A boy and a girl were interested in nursery rhymes before they 
were 2 years old, and the boy would repeat poetry, or as he called it, 
"would read to us from his books" when he knew only a small 
vocabulary of words ; nonsense syllables filled out the rhythm ex- 
actly. He would begin with a line of words and would then complete 
the metrical form so that his first line had the same number of sylla- 
bles as the third, and the second and fourth lines were alike, he also 
added the rhyme. 

9. I have known the rhythm in a Mother Goose rhyme to quiet a 
child of 2 months, and by constant repetition by 5 months she could 
keep time with the body and hands. 

Simple poems are enjoyed by most kindergarten children of 3 years, 
when I feel sure they do not understand the meaning of the words. 

A little boy of 4 years tried to repeat a poem of three stanzas, but 
succeeded only in supplying a word or two while humming the rhythm. 

The reports show that by five years of age the child's inter- 
est in nursery rhymes and jingles is becoming supplanted by 
other interests, or perhaps it is better to say that it is becoming 
perceptibly modified into higher forms of poetical appreciation. 
A mother says, " My little girl who had been especially fond 
of Mother Goose cared little for nursery rhymes after her fourth 
or fifth year. She preferred the more simple forms of poetry." 
A teacher in her reply says, ' ' Three little boys in whom I have 
been particularly interested began to like nursery rhymes and 
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jingles when a year and a half old. The oldest — five and a 
half— seems to have lost his interest, while the second — three 
and a half— gets very enthusiastic over Mother Goose. For the 
last three months I have had fifty children of ages from 6 to 9 
in my care part of the day. I have given them myths in place 
of jingles, and find they choose the jingles no more." 

This interest, at least in many cases, seems never to become 
wholly lost. The jingling rhythmic qualities of the verses of 
early childhood may be almost swamped in the many and 
various interests of adult active life, yet every now and then 
they come to the surface, pressing themselves in upon the con- 
sciousness and bringing with them the thoughts and associa- 
tions of early by-gone days. What child having revelled in 
them in babyhood ceases wholly to enjoy them in manhood ? 

A mother says, ' ' In repeating Mother Goose to my litte boy 
of 3 years my childish pleasure in them seems to have re- 
turned. ' ' A teacher says, ' ' The nursery rhymes that I learned 
when a child of 3 and 4 years have never left my memory, but 
as I grew older I grew to love such practical poems as those of 
Will Carleton." A normal school student of twenty writes, " I 
still like the nursery rhymes of my childhood, but Enoch Ar- 
den, Evangeline, etc., are now more interesting to me." An- 
other normal school student says, ' ' The Mother Goose rhymes 
were of course my favorite verses. My feeling for them has 
never changed, and I never hear them now that my memory 
does not flash back to early childhood. ' ' 

Favorite Rhythms among Children. 

In connection with this topic the syllabus contained the 
following section: 

III. Have you noticed any favorite rhythms among children, either 
in music or poetry, or in drumming with the fingers, or in rhythmical 
shouts (like college yells)? Do they prefer music to waltz time or 
march time? Does this differ with age? 

The returns are deficient in giving accounts of definite 
rhythms that have attracted children. Quite a number men- 
tion children who have had a fondness for drumming with the 
fingers, and some few mention children who have taken delight 
in certain rhythmical shouts, but in general those who have 
replied have contented themselves in giving those nursery 
rhymes, songs, or selections of poetry that have come under 
their observation as attractive to children. 

A few observers report that children like poetry or music in 
which every other word or beat is strongly accented. A girl 
of 5 years is noted as ' ' tapping on everything within her reach, 
one long tap followed by three short ones," A boy of 2 years 
has for his ' ' favorite rhythm in drumming one long and one 
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short tap. ' ' A girl of s is fond of tapping with her fingers ' ' one 
hard and one soft stroke." A boy of 6 " taps one long, one 
short, and one long beat." A girl of 4 drums with her fingers 
" two light taps and one heavy one." A boy of 3 in beating 
the drum uses two long and three short taps. A boy of 6 pre- 
fers in drumming with his fingers " three loud and three faint 
strokes." And a person of 20 aflSrms that " ever since baby- 
hood " she has "always liked to tap first three short quick 
taps and then two long ones." A lady writes, " I remember 
from the time I was 4 years of age the habit I had of drum- 
ming on every surface with which I came in contact. The 
rhythm being always the same, as follows: long, short, short, 
long, short, short, long, short, short, short, short, long, short, 
short. The long strokes were made with the lower part of the 
hand, and the short ones with the fingers. I would often rattle 
latches with the same rhythm." 

The following is the list of the nursery rhymes and jingles 
which were reported as the particular favorites of children. 
The number of times each is mentioned is also stated. 

Old Mother Hubbard, 81 ; There was an old woman who lived in a 
shoe, 39 ; Little Jack Horner, 38 ; Little Bo-peep, 35 ; The House that 
Jack Built, 31 ; This Little Pig went to Market, 26 ; Little Boy Blue, 
24 ; Jack and Jill, 23 ; Old King Cole, 21 ; Mary's Little Lamb, 19 ; Hey 
Diddle Diddle, 18 ; Hickory, Dickory, Dock, 15 ; Rock-a-bye, Baby, 
upon the Tree-top, 14 ; Sing a Song of Sixpence, 14 ; Peter,Peter,Pump- 
kin-eater, 13 ; Ding Dong Bell, 13 ; Jack Sprat, 12 ; Baa, Baa, Black 
Sheep, II ; Red, white, and blue, all out but you, 9; Mary, Mary, quite 
contrary, 9 ; Peep-a-boo — I see you, 8 ; Ene, Mene, Mine, Mo, 8 ; Tom, 
Tom, the Piper's Son, 7 ; Little Miss Muffet, 6 ; Wash the Lady's 
Dishes, 6 ; On the Green Carpet, 5 ; Little Drops of Water, 5 ; Simple 
Simon, 5 ; Peter Piper, 5 ; Humpty Dumpty on the Wall, 5 ; Twinkle, 
Twinkle Little Star, 4 ; Ring around the Roses, 4 ; Trot, Trot to Bos- 
ton, 4; Pussy-cat, Ppssy-cat, where have you been? 4; Little Sally 
Waters, 4 ; Bye O Baby Bunting, 3 ; Three Little Kittens, 3 ; The Little 
Red Hen, 3 ; Three-and-twenty Black-birds, 3 ; Ride a Cock Horse to 
Banbury Cross, 3; Brownie Jingles, 3 ; A Diller a Dollar, 3 ; Jack and 
the Bean Stalk, 2 ; This is the Way the Farmer Goes, etc., 2 ; A B C 
Rhymes, 2 ; Black-bird Pie, 2 ; Taffy was a Welshman, 2 ; Little Fishes 
in the Brook, 2 ; Five Little Pigs, 2 ; and each of the following was 
mentioned once : There was an old woman of whom I've heard tell; 
Shoe the Old Horse ; Rain, Rain High ; One, two, I see you ; Fee Fi, 
Fo, Fum ; I had a Little Pony ; Puss in Boots ; One to begin. Two to 
show, Three to make ready, Four to go ; Cock Robin ; Little Dame 
Crump ; A white old Hen with yellow Legs ; Inta, Minta, Cuta, Corn ; 
Eggs, Cheese, Butter, Bread ; Ride a Jack Horse ; Poor Dicky's Dead ; 
One, Two, Three, all out but Thee ; My Black Hen ; My Father's 
Horse-shoe ; Water Water Wild-flower ; One, Two, button your Shoe, 
Three, Four, Shut the Door ; I see the Moon, The Moon sees Me, God 
bless the Moon, And God bless Me ; Here come two jolly, jolly Sailor 
Boys ; Go in and out the Window ; Lazy Betsey, will you get up ? Go 
to sleep, my Baby; Left, — left, — Left a good Home and I Left, — left, — 
etc. (For marching); Little Tommy Tucker; Leg over, leg over, Dog 
went to Dover ; Tom Thumb ; Vinegar, Salt, Mustard, Ginger, Cayenne 
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(for jumping rope); The Three Pigs; The Three Bears; The Pig 
wouldn't go over the Stile ; Old Mother May, may I go out to play ? 
Poor Baby's in the Woods ; The Owl, the Eel, and the Soap-fat Man ; 
Eutrie, Mutrie, Cutrie, Corn; Jacky Dory; Baby Bye, there's a Fly; 
There was a Little Girl ; Miss Tucket ; To Boston, to Boston ; Hear the 
Pennies Dropping; If all the Sky was Paper; Hang up the Baby's 
Stocking; We're all in the Dumps for Diamonds are Trumps; Barber, 
Barber, shave a Pig ; Rain, Rain, go away ; Three Little Men in a Boat; 
See a Pin, and pick it up, etc.; One, Two, Three, Pour, Five, Six, 
Seven, All good Children go to Heaven ; Pussy-cat Mew jumped over 
the Coals ; The old Woman who swept the Cob-webs from the Sky ; 
I'm going now to run away; Star light. Star bright (said with a wish); 
The following rhymes for counting buttons, daisy petals, etc.: Rich 
man, poor man, etc.. Red house, white house, etc.. Coach, carriage, 
wheelbarrow, etc., Silk, calico, satin, rags, etc.; One for the cat to die 
<for swinging); Hush my Babe, Lie Still and Slumber ; Just see the 
Bpys and hear the Noise; I have a Little Finger, etc.; Six Little Rab- 
bits went out to run ; I Love Little Pussy ; I'm going to write to Papa; 
Little Red-bird in the Tree. 

The returns suggest most forcibly that children have favor- 
ites among the rhymes and jingles, but they do not indicate 
that their choice of them as such is dependent upon any pecu- 
liarity of rhythm. They demand for all a simple, well-marked 
rhythm; and then that one rhyme may be better liked than an- 
other, there must enter in other factors such as shall captivate 
the child's fancy. Sometimes the factor is .hidden, being an asso- 
ciate of some innate characteristic of the child. The attractive 
quality may be in the flow of the words as in Hickory Dickory 
Dock. If the rhymes are read from a book the pictures may 
have a deciding influence. Then, again, one may be more 
pleasing than another because of its more frequent repetition or 
because it has been more attractively presented. One says, 
' ' From the age of 5 to 7 my favorite rhythms in music were 
Jesus Lover of my Soul and Yankee Doodle. I liked the former 
because my mother used to sing it so much about the house, 
and the latter was dear to me because my father used to sing 
or whistle it while he was trotting me on his knee." 

All this does not signify that there is not a certain class of 
the Mother Goose rhymes and jingles better adapted to one 
stage of the child's awakening interests and development than 
any other. As regards their content they difier widely and 
must possess a logical and natural order in which they may ad- 
vantageously be presented to the child. What this order is 
the mother-instinct unconscious of following any law usually 
discovers, and thus the mother is enabled at each stage of the 
child's development to present those rhymes and jingles that 
are adapted to his growing intellectual capacity. This is ex- 
emplified in the fact that the mother always begins with Pat-a- 
cake and This Little Pig went to Market, which infants insen- 
sibly appreciate even before they can talk, and then a little 
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later proceeds to amuse the child with those rhymes that are 
more complex. 

In some cases the Mother Goose melodies do not seem to 
have been, at least to any great extent, a part of the child s 
early environment. In this particular his early education 
seems to have been neglected. In such instances the deficiency 
appears to have been partially atoned for by the songs sung to 
them by their parents and others, by the rhythmical rounds 
employed in children's games, by the counting-out rhymes 
which, as Will S. Monroe, in his study of the play interests of 
children,^ has shown, "are apparently universal features of 
children's plays," and by the rhythmical exercises that come 
during the first years of school life. 

Among young children march time has the preference over 
waltz time. Of the 2 1 2 cases reported 89 % preferred march time. 
In later life waltz time has the preference. This change in mu- 
sical taste takes place sometimes as early as the eighth year, 
sometimes it comes as late as the fifteenth or sixteenth year, but 
on the average the transition period is between eleven .and 
twelve years of age. Four always preferred march time. Some 
few have always liked waltz time the best. A reminiscent paper 
reads, ' ' When a child of five I used to despise march time, and 
a troop of soldiers marching would fill me with terror. ' ' This 
is an unusual experience. ' 

Increasb op Interest in Rhythmic Exercises, Music, 
Marching, Dancing, etc. 

IV. Have you observed any time during the period of childhood or 
adolescence in which there is a marked increase of interest, in music, 
marching, dancing, automatic tapping, rocking, swaying, swinging, 
or any other rhythmic movements ? 

Describe cases in which a special desire has arisen for jig or clog 
dancing, for playing the banjo or drum. State sex of child and age 
in which the phenomena first manifested itself. 

The number reporting in regard to an increased interest in 
music was 356. Of these 267 had reference to girls, and 89 to 
boys. The ages in which a new feeling is experienced for 
music range from 8 to 25, there being four of the former, and 
only one of the latter. The average age for the girls is about 
12, and for boys about 13. My results do not differ materially 
from those given by Dr. I^ancaster, who found in his study 
of the psychology and pedagogy of adolescence'' that the period 
in which there is most likely to be a marked increase of inter- 
est in music lies between the ages of 10 and 16. 

Concerning marching there were 259 replies — 167 girls and 

1 Proceedings National Educational Association, 1899, p. 1088. 
^Pedagogical Seminary, Vol. V, p. loi. 
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92 boys. The results of the returns indicate that from 9 to 10 
for the girls, and from 10 to 11 for the boys, is the time on the 
average in which a special interest arises in marching. Several 
teachers affirm that the best time to have successful marching 
in school is between the ages of 9 and 14. That the age of 
special interest in marching should be younger than that for 
love of music is perhaps due to the simplicity of the rhythm of 
march music, and to the fact that marching calls for action on 
the part of the child. 

The returns contained 385 observations on dancing. 1 1 1 were 
upon boys, and 274 upon girls. Among all primitive peoples 
music and dancing almost always go together, and young chil- 
dren show a strong tendency to dance whenever in the presence 
of music. The replies made no reference to this instinct, but 
confined themselves to the interest in dancing as it appears in 
connection with social life. The replies cover the ages from 10 
to 20. The average of all the ages given makes it appear that 
a special interest in dancing is likely to arise when the child is 
13 or 14. Boys manifest this awakening a little later than 
girls. Many of the returns gave the indefinite answer, ' ' The 
interest arose in the adolescent period." 

A few testified that they had never experienced any marked 
increase of interest in music, marching or dancing, and some 
affirmed that their interest had been a gradual growth.. 

The following selections are given as typical returns: 

F., 22. I positively refused to take music lessons until 13, when I 
grew to love it with my whole heart. 

F., 25. Grew very fond of music at 14. Was filled with rapture 
about once or twice a year. Such times generally came upon me after 
hearing an especially enjoyable " musical." After I was 18 the interest 
decreased. 

F., 23. My interest in music was especially aroused at the age of 12. 
I had a great desire to become a musician. I dreamed of devoting my 
life to music. The spell lasted only a few years. I never had any 
especial musical ability. 

M., 25. At about 14 I experienced a very marked increase of inter- 
est in music. I earned money, bought a violin, and took lessons. I 
imagined myself as being one of the world's greatest violinists. 

M., 26. I experienced at about the age of 14 a strong desire for play- 
ing in a band, or beating the drum. Have not entirely gotten over it. 
I ascribe it to the influence of reading a book called British Battles on 
Land and Sea. 

F., 18. At 8, when I went to school, we were all so delighted with 
marching that going home we used to form one long line and march, 
shouting. 

Left, right, left, right. 
Point the toes so merrily ; 
Left, right, left, right, 
March we all so cheerily. 

F., 23. When 9 I began to love to march. I think it was because we 
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began then to have marching in our school. I have retained my love 
for marching until now. . . i, 4. «: 

M., 24. As a child of 9 or 10 I delighted in marching. At about it> 
I took great interest in dancing, and I believe my interest in march- 
ing increased also. I still greatly enjoy marching, dancing, fancy steps 
and all. * , 

P., 19. At 13 I was seized with a strong desire to learn to dance, ana 
have had the desire ever since. 

P., 21. I have never had much interest in dancing, having been 
taught that it was wrong. 

M., 23. I became infatuated with dancing when about 16. I used all 
my spare minutes in practicing the different dancing steps and changes. 
Waltzing was my favorite dance. I would waltz by myself just before 
going to bed and before I was fully dressed in the morning. Would 
do this sometimes a half hour at a time. The dictum of my landlady 
spoiled my fun. 

P., 21. I always liked to dance. At 15 my fondness for it deepened. 
For one or two years it was my chief amusement. It was the thing 
that I preferred before all other things to talk about. Did not care 
much for young people who were not interested in dancing. 

The returns do not indicate that rhythm as a .special factor is 
in any way closely connected with the increase of interest either 
in music, marching, or dancing. Rhythm is a pleasure-giving 
factor constantly present. Other elements come in to arouse 
this interest. It occurs at the time in life when new thoughts 
and new sentiments are being awakened. The love of nature 
and of the beautiful in art, the appreciation of melody and har- 
mony are rapidly unfolding, and conspire to increase the love 
for music and dancing. Often some accident in the environ- 
ment may be its prime cause. One says, " I was always fond 
of music, but my greatest interest in it came at 25, when I was 
elected to succeed an accomplished organist in church." Other 
reasons given are: a new piano, joined the band, neighbor's new 
organ, best friend sang in the choir, teaching of music in 
school, asked to play in Sunday School, exercises for decoration 
day, gymnastic exercises, patriotic and political rallies, seeing 
a militia company march and drill, marching exercises in 
school, classmates attended dancing school, playmates danced, 
seeing dancing, a dancing club among my friends, etc. 

Automatic Tapping, Rocking, Swaying, Swinging , etc. The 
returns furnish no data for the conclusion that there is any spe- 
cial time in which there is a marked increase of interest in 
these rhythmic movements. They have their genesis in early 
life, usually arising between the ages of 4 and 10. Occasion- 
ally some of them come later. They frequently persist through 
life. Sometimes, owing to the inhibitory influences of self-con- 
sciousness, the inclination to participate in them gradually fades 
out of itself, and there are instances where they are overcome 
because of admonition on the part of the child's parents or 
friends. Many of them, such as swaying of the body, trotting 
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the foot and the like are automatic, and while entered into un- 
consciously are performed with a slight conscious impression of 
pleasure. Some report never having had such tendencies.^ 

The following, culled from the reactions of different indi- 
viduals, will serve to represent the replies given: 

F., 20. When Mary was II or 12 if she had to stand still when reciting 
she almost invariably forgot what she had to say. 

P., 19. Henry, till 9, had a habit of swaying his body from one foot 
to the other. At the same time his eyes were fixed and his hands 
opened and closed in time to each sway of the body. 

F., 16. Ever since I was 5 years old I have had a habit of classify- 
ing every sound or action into some rhythm. When I walk I say one, 
two, one, two. When I hear a clock tick I say, tick, tock, tick, took. 

M., 43. From my earliest recollection I have had a tendency to sway 
the body, aHid when sitting to trot the foot and to sway the legs from 
side to side. I have persisted in doing these things in spite of being 
admonished thousands of times by my friends. 

M., 45. When a child I enjoyed rocking in a chair and swinging my 
feet whenever they hung over the edge of anything I was sitting on. I 
have always had a tendency to drum with the fingers and tap with the 
foot. When a child I did it for pleasure, but in maturity I find it con- 
nected usually with nervous restlessness, especially when waiting for 
anything which I constantly expect and which I want, e. g., my dinner 
or a lecture. 

F., 47. My mother tells me that when I was just old enough to sit 
alone she left me in my cradle, and when she returned I was sitting up 
with my hands on the side of the cradle and rocking vigorously. I am 
still, at the age of 47, rocking. I have liked to swing as long as I can re- 
member. If I am not in a rocking chair I am very likely to sway my 
body, especially when studying. I often drum with my fingers and 
tap my feet when in deep thought. 

Jig and Clog Dancing. The information furnished by the 
returns is meager. Only 52 cases are reported. These show 
that an interest in clog dancing may arise as early as 7, or as 
late as 18 years of age, but that the most usual period for such 
a special desire to arise is between 10 and 15 years of age. Of 
the cases reported three are girls, one of 10 years, one of 12 
years, and the third found special pleasure in participating in 
the exercise from the age of 15 to 18. Before 10 or 12, clog 
dancing when entered into appears to be largely a matter of 
spontaneous acquisition, but in the early years of adolescence 
it becomes more of a business, effort is made to learn the differ- 
ent steps, and there is much time and practice given in order to 
become proficient in the art. 

F., 23. At the age of 10 or 12, I, a girl, danced jigs a great deal. 
F., 18. Joe, at 9, would practice clog dancing in a room by himself. 
F., 19. At 9 my brother attended dancing school, but never cared 
to learn anything but jigs, etc., but danced them beautifully. 

M., 40. When Frank was between 14 and 15 and was wanted by any 

^ Somewhat related to this topic is the valuable article of Lindley 
and Partridge, Pedagogical Seminary, Vol. V, pp. 41-60. 
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member of the family they knew that he could be found in the barn 
practicing clog dancing. ^ u 

F., 21. I knew a number of young men about 15 or 16 years oia 
who used to meet on moonlight nights and dance clog dances on a 
wooden bridge until the floor of that bridge was one mass of splinters. 

M., 27. T's passion at 10 was jig and clog dancing, and a rolling and 
swaying walk keeping time to a rhythmical tune which he whistled. 
Now, at 20, he is very proficient in clog dancing. 

P., 19. Last summer a show came to town with a clog dancer as a 
specialist. A little French boy of 11 years saw him, and ever since has 
been clogging till I believe he can beat the specialist. 

M., 17. At the age of I2>^ years I suddenly had a desire for clog 
dancing, and for hours would practice some step that I had seen. The 
desire to learn the dance has increased as I grow older. 

F., 22. When Will was 7 he began to jig-dance, and he did it not only 
once in awhile, but all the time. Often when he would be standing and 
talking all at once he would begin to whistle arid jig, or if lie was play- 
ing with other boys he would do the same thing, stop and dance, and 
then go on with his play for awhile, then stop and dance again. 

Playing the Banjo or Drum. 45 cases — 25 boys, 20 girls — 
were reported in which a special desire was experienced for 
playing the banjo. This interest was awakened in every in- 
stance in the period of early adolescence between the ages of 
13 and 17. According to the replies it is during this same 
period that interest in playing other musical instruments such 
as the guitar, harp, mandolin, etc. , takes its rise. Desire for 
playing the piano and organ in the majority of cases probably 
comes earlier. 

The drum seems to be the first musical instrument to which the 
child gives his attention. Itis a purely rhythmical instrument, and 
the one first invented by primitive man. If these results are 
typical, here is an illustration of the theory that the develop- 
ment of the race is in many ways repeated in that of the child. 
Boys frequently have a desire to drum by the time they are 3 
or 4 years old, and it is a prominent musical interest during 
their early childhood. The returns indicate that the drum psy- 
chosis is peculiar to boys. Out of 291 observations only three 
girls are noted. The period from 10 to 14 is the time when boys 
organize their drum corps. 

P., 23. At 15 I was seized with a great desire to play the banjo. 

M., 21. From 10 to 15 I took a decided interest in drumming and 
dancing jigs. 

M., 23. From 11 to 15 I was first interested in clog dancing, then 
the banjo, and then the violin. 

M., 27. At 15 I had a great desire to play the banjo, but in about two 
years I lost my interest in it. 

P., 18. A boy of 7 that I know marches and plays the drum in good 
time, and never tires of it. 

M., 24. From 4 to 6 James would amuse himself for hours march- 
ing and .beating a drum. 

P., 21. Walter, from 6 to 10, had a great passion for drumming. He 
made a drum of a nail keg, and was always at it. 
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P., 19. My brother when 8 years old teased for a drum till he got 
it. He soon learned to play in good time. 

F., 20. Dave took a sudden interest in drumming. . He would get 
his little rocking chair, and when sitting on the floor would drum on 
the seat of the chair. After his parents bought him a drum he 
drummed always. 

Children Deficient in Rhythm Sense. 

V. Have you ever noticed any children to be especially deficient in 
a sense of rhythm, unable, for example, to keep step in marching or 
to keep time in calisthenics, or to learn to dance? How young may a 
child learn to dance in perfect time ? 

The aim of the question was to discover as far as possible 
how generall}' the rhythm sense in children is defective, and to 
get suggestions as to the possibilities of its improvement. Al- 
most without exception those who sent returns replied to this 
question, citing one or more cases in which a child if not de- 
ficient in rhythmic feeling was at least deficient in ability to 
express the feeling in certain prescribed ways. The tabulated 
replies show that because of a defective sense of rhythm 268 chil- 
dren found difficulty in marching, 134 in dancing, 81 in calis- 
thenics, 79 in music, '63 in keeping step in walking, 44 in poetic 
rhythm, and 17 in the execution of drill exercises. 12 were 
said to be able to learn dance steps, but could not fit them to 
music. It is very probable that a child who was reported as 
unable to enter into any one of these exercises was also unable 
to perform one or more of the others. A personal communica- 
tion from a director of physical training in one of our largest 
cities makes this assertion: " There are frequent cases in our 
schools where a sense of rhythmic time is lacking in both pupils 
and teachers. ' ' Similar observations have been made by army 
officers. Theodor Billroth^ gives statements from the officers 
of six army divisions who assert that there are certain recruits who 
never learn rhythmic marching. One says that 20-30 per cent, 
of those who enter his divisions are unable to keep step in 
marching, another finds 2 per cent., another 1-4 per cent., and 
two others 33 per cent., while the sixth declares that men have 
been in his division 10 or 12 years without learning to march in 
correct time. 

The following are selected as representative replies: 

1. In my kindergarten some children will pass two or three years 
seemingly without this sense, and then suddenly develop it. 

2. A young man could not learn to keep step at West Point, and for 
two years was in the " awkward squad," the usual period being three 
months. 

3. I have had children in my kindergarten who did not keep time, 
but usually were children who were slow in doing anything, and who 
preferred to look on rather than join. 

1 Wer ist Musikalisch ? Deutsche Rundschau, Oct., 1894, p. 79 ff. 
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4. A girl in higli school could not write verses nor sing in time. She 
did not care for dancing, and her reading of poetry was most monoto- 
nous from the fact that the rhythm did not appeal to her. 

5. Some children seem to have no sense of rhythm. A pair of five 
year old twin boys are unlike in this respect, as one is quick to re- 
spond to rhythm and change of time ; the other enjoys trying to take 
part in rhythmic exercises, but fails quite materially. 

6. I knew one girl who always attended school where marching and 
singing was engaged in several times each day, and yet at the age of 
20 she told me she always marched by watching the step of those in 
front of her, that the music gave her no idea as to when to move her 
feet. 

7. I have known two girls, one about 14, one about 5, who always 
had trouble to keep in time in calisthenics. The younger one could not 
keep step in marching. Several young men of my acquaintance could 
not learn to waltz. One of these simply could n't waltz unless he 
counted one, two, three all the time. 

8. I have had children in my kindergarten for two years, and given 
them special help in our rhythmic exercises, and yet have failed to see 
any apparent increase in ability to keep time even to the simplest 
march. This has been the case in many instances with boys, but I 
have never known a girl to fail after repeated efforts. 

The results of the returns render it emphatic that in the ex- 
pression of rhythm there are wide individual variations. They 
do not justify the conclusion that some children are void of a 
feeling for rhythm. Since rhythm is so largely physiological 
in its nature its sense would seem to be a universal possession 
of man. Different persons differ in their feeling for rhythm 
just as they have certain peculiarities of physiological structure 
and tendencies. To be without rhythmic qualities is to be ab- 
normal, it is to have a nervous organism incapable of perform- 
ing its proper functions. Every one can express rhythm in 
some form, but not every one can express it in all forms. The 
reason why a child fails to express himself in a certain way is 
because he has never developed that mode of expression, and 
not because he is wanting in rhythmic disposition or tendency. 
Prof. Hayden says, " In answer to your question I recently 
asked in a first year room for the childuen who failed in keep- 
ing step when the class was marching. Two were pointed out 
whom I found could sing in good rhythm. I think also that 
any normal child can be made to express rhythm in any of the 
ordinary forms called for in the child's school life. He is sure to 
drive a nail in rhythm if you give him a hammer and tell him 
to hit once hard and once soft. ' ' 

The returns indicate that the power to perceive and repro- 
duce ryhthmic forms of expression may be improved by culti- 
vation. Several instances are given where such has been the 
case. A teacher of dancing^ makes the following statement: 
' ' I have had repeated instances among my pupils, at the be- 

^ Brookes : Modern Dancing, p. 16. 
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ginning of their practice, who seemed totally devoid of an ear 
for music, yet in the end have been capable of adapting the 
step to the music with critical exactness. ' ' The following is a 
portion of a communication that is of interest along this line: 

" I experimented along Froebelian lines with my first child 
(a girl) . When she was three months old I rocked her in my 
arms in rhythmic time, always accompanied by sounds also in 
rhythm, called her name, swung the colored balls in rhythmic 
time, trotted her about in rhythmic steps. The child was 
quietly attentive and seemed beyond a doubt to appreciate it. 
This same plan was carried out in the succeeding months of 
her infancy — ^making it a point to sing simple, good melodies 
to her when she was wide awake and when presenting new 
objects to her. 

"At one year of age she could dance her doll in perfect time 
to a polka tune; a few weeks later (she did not then walk) she 
threw the doll aside very forcibly in the middle of the polka 
and herself polka' d about like a frantic dervish. This was ever 
after her habit. It seemed she would get so full of the spirit of the 
rhythm that every nerve in her little body responded, and she 
would thump and hitch about on the floor like mad. (She 
hitched, never crawled on hands and knees.) At 14 months 
she kept splendid drum-beat time. At 22 months the Mother 
Goose jingles fascinated her, and although speaking German she 
learned to repeat them very quickly. At 3j^ years she rhymed 
constantly in melody, and kept up perfect meter in the melody 
she invented. At the present, 3 years and 10 month, she rhymes 
in words-. 

" Singing to her constantly the first three years of her life, 
that is presenting every new thing to her in a song, has made 
a decided difference in her as compared with other children of 
her age. She invents songs, and plays and sings simultaneously, 
and what is more she comprehended the thought very clearly 
at once. At 2 years she would transpose the idea in the song 
and then laugh very heartily over it. 

' ' The child 20 months younger than the first one carried 
parts of melodies perfectly before she was a year old, and is so 
susceptible to sounds that her ear-mindedness when it comes to 
harsh and penetrating sounds is a real trial; she gets completely 
unnerved when hearing them. 

" Both parents unmusical." 

That rhythmic ability develops with age is indicated by the 
results of my experimental investigation, published in connec- 
tion with this study. 

The ages given in answer to the question " How young may 
a child learn to dance in perfect time ?" range from 3 to 8, the 
average of all the ages being 4J^ years. One says, " Juanita 
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is 5 years old, and the youngest member of a dancing school. 
Her teacher is very proud of her because she is the youngest 
and dances the best of any in the class." Another says, " Mrs. 
W. has several dancing classes, but her best pupils are those in 
the children's class of 3 and 4 years of age. These keep per- 
fect time, and are the most graceful." A teacher of dancing 
states that he has made good dancers of children aged from 3 >^ 
to 4 years. 

Use of Rhythmical Repetitions in Teaching. 

In former days the use of rhythmical repetitions for teaching 
facts difficult to remember was a prominent feature in the 
methods of school work. Recognizing that the method is no 
longer a ' ' fad, ' ' and thinking it would be of interest if not of 
practical value to find out to what extent such repetitions are 
now used, and to get the opinions of teachers and others as to 
the value of extending the method, the following section was 
placed in the syllabus: 

VI. Have you ever made use of rhythmical repetitions or of rhymes 
in the teaching of things difficult to retain in memory ? Do you think 
the method could be extended with advantage? 

439 replies were received. 348 of these affirm that they have 
either used the method in their teaching or that it was used as 
a means in their own instruction. 91 claim to have had no 
experience in the use of the method, and it is quite probable 
that those who did not reply to the question did not because it 
called for knowledge outside of their experience. The following 
is a list of the rhythmical repetitions contained in the returns 
with the number of times each was mentioned: 

Number of days in the months, 291 ; Multiplication tables, 74 ; 
Names of the Presidents, 46 ; Sovereigns of Bngland, 32 ; History of 
Columbus, 19 ; Arithmetic tables not including the multiplication 
tables, 17 ; Capitals of the different States, 16 ; Historical dates, X2 ; 
Books of the Bible, 10 ; Counties of State, 10 ; Rules in Grammar, 9 ; 
Teaching of number lessons, 8 ; Learning the alphabet, 7 ; Rules in 
orthography, 5 ; Bones of body, 5 ; States in the Union, 4 ; Rules in 
Latin grammar, 4 ; Lines and spaces of musical staff, 4 ; Location of 
cities, 4 ; Bones of face, 3 ; Constellations, 3 ; Ten Commandments, 2 ; 
Names of Apostles, 2 ; Lists of prepositions and conjunctions, 2 ; Spell- 
ing of the word Mississippi, 2 ; and each of the following was men- 
tioned once only — Productions of the different States, Occupations in 
the different States, Spelling of the word Tennessee, Sovereigns of 
France, Days of the week, Townships of county, Roman numeralsj 
Lakes of Scotland, Minor Prophets, Wives of Henry the iBighth, The 
gunpowder plot. 

Several cases were reported of such rhymes being made by 
individuals. One says, " From 10 to 15 years of age I made 

1 Brookes : Modern Dancing, p. 13. 
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rhymes in order to learn History." Another says, "When 
lyeonora finds a recitation hard to learn her mother sets the 
words to music, and she learns them without any difficulty." 
A few typical replies are: 

1. I was taught all the capitals of the United States by singing 
them, but when called upon to give the capital of a single State I had 
to go all over the whole rhyme. 

2. If the rhymes are lost the whole key is gone. It detracts from 
independence of thought. I prefer the association method. 

_ 3. When I learned the alphabet in rhyme I remember that for a long 
time I could not think of A as standing for anything but Adam. It 
was the same with each of the letters. 

4. I tried it one year and found that it affected the common conver- 
sation of the pupils to such an extent that everything they said took 
on the form of rhyme, even if it lacked rhythm. 

5. I was taught all of the multiplication tables by means of rhyth- 
mical repetitions, but I have not followed the plan in my teaching. It 
was suggested in Bible class the other Sunday that we learn the books 
of the Bible in jingle form — the pastor giving the jingle which he was 
taught when a very small boy. The Kings and Queens of Bngland I 
have always remembered because the jingle staid with me. I do think 
rhythm helps one to retain some things in memory. 

6. In number lessons I often use such rhymes as these : 

One and one are two, 
That's not hard to do. 
Five and five are ten (fingers). 
We call them little men. 

Here are some fishes in the sea, 
Father, mother, and children three. 
How many fishes do you see ? 

I make use of rhythmical repetitions frequently in primary teach- 
ing, and believe the method could be extended with advantage. 

Of those replying about two-thirds think the method might 
be employed with good results, but they would limit it in its 
€xtent. They nearly all agree that it is more applicable to 
young children than it is to older pupils. Some few think its 
use is of questionable value, and the remainder assert positively 
that it has no practical importance as a means of imparting 
knowledge. The advantages claimed for it are that it saves 
time, that it awakens and sustains interest, and that it aids the 
memory. The latter is made the most emphatic. One says, 
' ' Certainly a useful device. It is like a chain, if one link is 
pulled up the whole comes immediately before the mind." 
Some think it a kind of mnemonics that is of great value for 
memorizing unconnected facts. The disadvantages stated as 
arising from the use of the method may be summed up as fol- 
lows: The child's interest in the rhythm leads him to give too 
little attention to the facts presented. It has a tendency to cul- 
tivate a sing-song style in reading. It would take no more 
energy to learn and remember the facts independently. To re- 
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call the facts one has to begin at the first and go over the 
whole rhythm. This makes the method a waste of time. If one 
fail to recall the rhythm he fails to recall the fact. It destroys 
the tendency to associate events with other practical events. 

A consideration of the rhythmical repetitions given in the 
returns leads one to conclude that, if these results represent the 
general habits in regard to learning by the rhythmical method, 
then its use may be particularly helpful in learning those things 
that are not worth while learning. 

Concluding Considerations. 

In the primitive history of mankind labor, play, and art were 
inseparable. The bond of union was rhythm. When in the 
process of evolution these forms of mental-bodily activity be- 
came differentiated the ordered articulation of movements re- 
mained forming a fundamental element of each division. Thus 
rhythm is still a principle underlying and unifying all forms of 
human activity. Not only does it appear in the arts of move- 
ment — music, poetry, dance — but in the various labor activi- 
ties, and in the arts of rest — sculpture and painting — which are 
the embodiments of the results of labor. It governs all natural 
activity of the animal body as a regulating economical element 
for the expenditure of vital force. Rhythmic activity permits 
of the rhythmic automatic formation of movements from which 
springs satisfaction, freedom of mind, and opportunity for the 
imagination to act. Irregular forming of activity or unrhyth- 
mical movements are in a much greater sense consumers of 
energy in that every new operation demands a new action of 
the intellect. In a word, rhythm lightens and facilitates labor, 
it is a prominent source of aesthetic pleasure, and it is an ele- 
ment of art for which every one has in some measure a percep- 
tion. 

The ancient philosophers were not unmindful of the signifi- 
cance of rhythm in its relations to man. Plato observes that the 
young find delight in noisy movements, and affirms that man 
is by nature rhythmical, that the gods gave to man this sensa- 
tion, and accompanied it with pleasure, and that by means of 
this pleasure the gods awakened in mankind a passion for 
graceful, alternating movements, and by means of song and 
dance processions made strong the bonds of human sympathy. 
For Aristotle rhythm, like imitation and harmony, was inborn. 
He makes three classes of rhythm, distinguishing (i) a rhythm 
of form, (2) a rhythm of tones, and (3) a rhythm of speech. 
The first may be apprehended in the movements of the dance, 
the second is expressed in connection with harmony in the 
song, and the third is what we denominate as meter. Music 
calls forth the feeling of pleasure. This is due to rhythm in its 
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connection with harmony. Poetry has had its origin and rise 
in rhythm in connection with imitation and harmony. Build- 
ing upon this foundation the Greeks, in the education of their 
youth, were led to ascribe high importance to the formal 
structure in music. Because of its beneficial effects upon speech 
and action they believed in filling the human soul and pene- 
trating the whole life with rhythm and harmony. However, 
they laid not less stress upon the value of body movements. 
The dance accompanied by music and song was the most com- 
plete expression of rhythm, and a most important means of cul- 
ture and ethical self-discipline. It was a religious performance. 
In old Hellas rhythm played a prominent part in the develop- 
ment of poetic literature, and in the social and political life of 
the people it was no small factor. The Thessalians looked upon 
the office of leading-dancer as one of high political dignity, and 
the Lacedemonians attributed their success in war largely to 
the discipline which their young men had acquired in the or- 
chestral practices. Among this cultured people of antiqtfity the 
sense of rhythm was so strongly developed that in the theater 
mistakes in the rhythm of either body movements or speech 
were censured. To these ancients rhythm was a principal per- 
meating the whole universe. They believed it originated sim- 
ultaneously with the old Orphean Eros who ordered the 
' ' primeval chaos ' ' and set in motion the ' ' procession of the 
stars." 

In the education of to-day rhythm holds no important place 
in the mind's curriculum. Its relation to body movements 
is not a matter of concern. Unrhythmic movements, awk- 
wardness or ungraceful gestures, while not meritorious do not 
offend. The rhythm of poetry is given almost no attention, so 
that most people make most poetry rather prosy. It is in music 
that we lay stress upon rhythm, and even here it occupies a 
place subordinate to melody and harmony. In general we fail 
to recognize that rhythm is the corner stone of all music, of all 
motion, of all life. While the Greeks may have made rhythm an 
altogether too important element in the education of their youth, 
we, on the other hand, have erred in not appreciating the fact 
that all life, mental and physical, is perfect in proportion to the 
perfection of its rhythm. The sweetest affection, the loftiest 
reaches of faith, joy, and peace are dependent upon the rhyth- 
mic activities of matter and mind. Rhythm sinking deep into 
the recesses of the soul brings gracefulness in its train. Brain 
activity is not made up of currents of force, but rather of rhythm 
among the brain cells. Lack of appreciation of the part that 
rhythm plays in the processes of life has prevented child life 
in the home and in the school from rising to the heights it 
should have attained. What shall be done in the line of rhyth- 
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mic instruction is a problem difficult of solution. Two or three 
principles may help. 

1. As the child begins very early in life to appreciate rhythm 
so should the appropriate means thus early be offered to foster 
and develop its perception. The training should continue until 
the adolescent period or longer. When in early life the expres- 
sion of rhythmic tendencies has been checked by external in- 
fluences, or where the environment has not been favorable to 
call them forth and develop them, the returns indicate that the 
child of 9 or I o years, when called upon to express himself in 
any way rhythmically, has been at a disadvantage, and that he 
has been slow in acquiring the power to keep step in marching, 
to keep time in calisthenic exercises, etc. 

2. The child's nature is such that the only method to pursue 
in bringing out the rhythm of his being is to give him some 
form of activity in which to express it. These forms of activity 
should appeal to the child's interests, he being unconscious of 
their purpose. 

3. The method of development should be an indirect one. 
No barren rhythmical exercises and no mechanical devices for 
a special training are necessary. It is not to be taught as an 
abstract thing per se. The development is to come through 
those forms of activity that call for the expression of the child's 
sense of rhythm, but that have other objects in view that stand 
out prominently. These forms of activity are such as physical 
culture exercises, rhythmic plays and games, singing, march- 
ing, dancing, etc. Music in connection with these aids in 
securing exactitude of rhythm. 

From the first three sections it appears that the perception of 
rhythm develops very early in life, following which there soon 
comes an interest in rhymes of the Mother Goose type and in 
the so-called lullaby songs, which interest passes over grad- 
ually into that for poems and music whose sentiment and 
thought are beyond the pale of appreciation until the adoles- 
cent period. Throughout this whole stage of development 
rhythm is prominently the common factor — at first the only 
means of attraction, at the end a much less absorbing element 
of interest. The returns enforce the belief that children like 
poetry whose meaning they only partially comprehend — a fact 
of pedagogical interest. 

If the conclusions reached are well founded there can be lit- 
tle doubt as to the general nature of the application. To neg- 
lect to make use of the rhythmic interests in developing the 
higher poetic sentiments is to limit the child's future apprecia- 
tion of poetry and music. It is to be pedagogicall}' guilty of 
not opening up to the child in the right way one of the broad- 
est fields of culture. It is a trite but true saying that a taste 
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for poetry can hardly be acquired late in life, but should be devel- 
oped by home and school training. To cultivate in a child the 
love of poetry is to acquaint him with the highest and noblest 
form of the best literature of his mother tongue making him a 
partaker of all the inspiration it carries. I^anier in his Intro- 
duction to The Boys' Percy says, " I know that he who walks 
in the way these following ballads point, will be manful in nec- 
essary fight, fair in trade, loyal in love, generous to the poor, 
tender in the household, prudent in living, plain in speech, 
merry upon occasion, simple in behavior, and honest in all 
things." Some one has somewhere said that, "Poets are 
prophets, and Tennyson can teach a girl that ' 'T is only noble 
to be good,' and Burns can make a boy understand that 

' The honest man, though e'er sae poor. 
Is king of men for a' that !' 

better and earlier than preachers or reformers." 

In developing a taste for poetry the child's early interest in 
rhythm presents the fundamental element to be utilized in the 
first years of training. The sonorous rhythm of the stanzas of 
a poem like Kipling's Recessional when read aloud in the pres- 
ence of young children appeals to them, attracting them to the 
poem itself. If the rhythmic qualities of the verses please them, 
almost any thought or sentiment is acceptable. In support of 
this assertion is the testimony of such replies as the following: 

I. A little girl of 5 was very fond of hearing Hiawatha read. 
The same child at 7 and 8 delighted in Scott's Marmion and 
Shakespeare's plays. 2. A girl of 8 liked to hear I^ady of the 
I^ake read aloud. 3. A girl of 6 listened with great interest to 
some of Tennyson's poems. 4. "In the kindergarten we some- 
times read selections from the best poetry to the older children, 
those of 5 and 6 years, and are frequently requested by the 
children to re-read these selections. ' ' 

These illustrate a point. It is not advocated that they be the 
material first used in the child's literary teaching. This place 
should be occupied by literature of the nursery rhyme type. 
Mother Goose sheds a beneficent influence over early child life. 
The fear of some matter-of-fact people that the repetition of an 
obvious impossibility like "The cow jumped over the moon," 
may teach children to lie is groundless. Children spend their 
lives in a world of imagination, and if they are not allowed the 
good old standard giants and fairies they will spontaneously 
create monsters and pigmies for themselves. 

The pedagogical value of nursery rhymes depends upon their 
psychological constituents. They are helpful in developing 
both the sense of rhythm and the sense of rhyme. They aid 
in stimulating the imagination and in feeding the growing in- 
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terests of early childhood. They are the heritage of centuries 
and contain a wealth of material suited for infant and child in- 
struction that mothers have not yet dreamed of, and that has 
never yet come within the scope of the versatile imagination of 
the kindergartners. What is needed is that they should be sys- 
tematically arranged, but without any attempt at an impossi- 
ble cast-iron grading. The classification following the child's 
growing interests and intelligence would naturally begin with 
those rhymes and jingles that are the simplest and most con- 
crete, and gradually advance to those that express more com- 
plex and abstract ideas. It is permitted only to suggest in the 
briefest possible outline the groups that an analysis of the 
rhymes and jingles would naturally fall into that there might 
be certain classes of them adapted to the different stages of the 
child's progress: 

1. Those which in some way appeal to the child's personal 
interests by affecting his personality — such as concern parts of 
his body, etc., and into which movements and gestures enter 
as prominent features. 

2. Those which have reference to animals and their doings. 
This class has two divisions: (a) those in which animals and 
children hold some relation to each other, and (b) those in 
which no such relation exists. 

3. Those which refer to or make observations on the flight 
of time, on the weather, on the sun, moon, and stars, etc. 
These will occupy the child's interest about the same time as 
the rhymes and jingles included in class 2, although the inter- 
est may be awakened a little later. 

4. Those that express social relations, i. e. , those that at- 
tract the child's awakening attention in relation to other chil- 
dren and people. 

5. This class should contain the rhymes and jingles used in 
the rhythmic plays and games of childhood, counting-out 
rhymes, riddles, etc. 

Such a classification, being based upon the psychological de- 
velopment of the child, is thoroughly pedagogical, and would 
be a contribution to the literature for young children that would 
be gladly received in the home and in the school. 

The kind of literature which has been referred to as being 
good for the child possesses both form and content. On the 
other hand there is much of the so-called poetry written for 
early childhood which is objectionable in that it is destitute of 
content, its whole value lying in the jingling rhythmic quaU- 
ties of its verses. This is pedagogically bad. It is always pos- 
sible without destroying the child's interest to embody in these 
rhythmic forms some little thought which, though not com- 
prehended in the present, will be in some more advanced stage 
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of the child's development. So all through the child's early life he 
may, because of his appreciation of rhythm, enjoy poetry, the 
full realization of whose thought and sentiment he does not ex- 
perience until more advanced in years. The principle to be 
denved from this fact' is obvious. Take advantage of the 
rhythmic interest to store the child's mind with those higher 
forms of poetry that shall furnish material of thought and senti- 
ment for use and enjoyment in his later life. This can be done 
without sacrificing the child of the present for the child of the 
future, and when so done the child's present enjoyment be- 
comes the prophecy of his future. This often repeated asser- 
tion is all true, but of vastly more importance than this storing 
of the mind for future use is that which the child assimilates 
at the time of presentation. It is thus that he builds up intel- 
lectual fibre which enables him to assimilate still more. In 
this way in a far greater degree than in the other does the 
child's present doing foretell his future. 

What has been said of poetry holds in regard to music. 
Rhythm, the fundamental element of music, lies originally at 
the foundation of the child's interest in music. Melody and 
harmony are secondary or artificial elements, and are of later 
appreciation. Make the rhythm such as shall attract the 
child, and the opportunity is given for employing those musi- 
cally artistic qualities that educate and refine the musical per- 
ceptions of children. Music for children should possess two 
qualities, it should be child-like and it should be musical. It 
should reach out in various directions into the later life of 
the child, being in some sense a preparation for each succces- 
sive stage in the child's development. Music may be made 
subservient in strengthening the religion, the poetry, and the 
imagination of the child. It ofiers an opportunity for lifting 
the child to planes of elevated thought and emotion. By it 
his higher spiritual entity may seek and find communion with 
that of his companions. W. S. B. Mathews says,^ "Music 
comes into the child-life in two main aspects: as an incidental, 
a convenient method of securing pleasant attention and simul- 
taneous utterance, as in marching songs, and the like; and as 
educational, as in devotional songs, the songs of home, and so 
on. Now the general impression would be that it need not 
matter whether the music of the first class possess artistic 
quality or not, since its prime object is merely that of securing 
unity in the action. But here we come upon a deeper princi- 
ple. There are musical forms (artistic songs) which, while 
securing all the external ends of the shallow marching songs, 
at the same time have in them seeds of eternal life. So while 

^^ Music Review, Vol. II, p. 179. 
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the child sings them his feelings are kindred, and certain ex- 
pectancies form themselves in him which later find their full 
realization in poetical music, like the sonatas and symphonies 
of the great masters It is not a matter of indif- 
ference whether even the more elementary forms of children's 
music are common in quality. There is an education in merely 
wearing silken garments. Nor is it merely external." In the 
child-songs of the educational class he asserts that quality is of 
pre-eminent importance. 

Not of insignificant importance is the use of rhythmic exer- 
cises for the promotion of health. The activity of the general 
life proceeds irregularly and by fits and starts, while that of 
rhythmic exercises, such as the dance, proceeds regularly and 
methodically. In the former there is continuously renewed re- 
flection and effort of the will in order to subdue the resistance 
which the organism opposes to the work in hand, in the latter 
there is only exertion at the beginning — the muscles being 
once put in motion, each perfected motion calls out a new one 
without any further renewed activity of the will. The rhyth- 
mic exercise releases the nervous strength accumulated in the 
psychical centers without the wear and tear attendant upon 
the routine of the daily life, while the automatic movements 
awaken within the individual pleasurable sensations. Herein 
lies its special value as a means of healthful recreation — a 
source of pleasure that improves the physical and animates the 
moral powers, that develops bone and muscle and strength of 
cerebral fibre, and that brings the muscles of the body into 
beneficial action. Rhythm brings that exhilaration of mind 
which makes exercise doubly beneficial, and prevents in physi- 
cal growth the development of angularity and counteracts the 
many vicious attitudes and habits which children too often con- 
tract. By it the evils of over-mental education may be largely 
avoided by breaking up the irksomeness of study. In school, 
when children seem weary of their work, music in connection 
with rhythmical physical exercises is of untold value. Under 
such influences the unused and flaccid muscles of the body are 
stimulated, the listless form springs anew into life and activity, 
the dull eye again sparkles with animation, and the mind turns 
back with alacrity to its task. The effect of rhythmic exer- 
cises on the mind is well expressed in the words of Dr. Andrew 
Combe,* "In acquiring readiness and forming habits, we merely 
turn to account that organic law which associates increased 
aptitude, animation and vigor with regular exercise. It is not 
the soul or abstract principle of the mind which is thus 

1 Physiology Applied to the Improvement of Mental and Physical 
Education ("cited by Brookes, Modern Dancing, p. lo). 
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changed, but simply the organic medium through which it is 
destined to act. In physical education we are quite alive to 
the advantages of repetition and practice. The same principle 
applies to the moral and intellectual powers, because these 
operate by means of material organs. ' ' 

When we consider that the mind works rhythmically, that 
the body consists of nearly four hundred organs of motion 
whose action is rhythmic, that rhythm has been a prominent 
factor in the development of the race, and that probably the 
development of the race is in many ways repeated in that of 
the child, we are led to believe that the subject of instruction 
in rhythm demands more attention in both the home and the 
school than is now given it. The question in just what the in- 
struction shall consist and in what manner it shall be given is 
a problem as difficult to solve as are a multitude of other peda- 
gogical questions. We can only refer to the suggestions and 
principles already stated, and repeat that the child's early en- 
vironment should frequently furnish strongly marked rhyth- 
mic music and exercises to which he may have opportunity to 
respond, and then in connection with the expression of rhythm 
there will come a development of the feeling of rhythm. But 
to obtain the desired results the method must take into con- 
sideration that no work of art is in itself purely rhythmic. 
While rhythm is an indispensable factor, yet it is only one of 
the factors in the creations of music, poetry, or the dance; fre- 
quently, and even in the more primitive formations, it has its 
fotmdation in the union of two or all three of these. In all 
cases the rhythmic forms are suited to the peculiar kind of 
material which forms the subject matter of the rhythm in such 
a manner that they are intelligible and valuable only in con- 
nection with this material. Working from this standpoint, 
and with the understanding that there is danger in over devel- 
opment just as there is in arrested development, is it not pos- 
sible to build upon rhythm as a fundamental principle of human 
nature to the end that the whole character of the individual 
may be exalted, and that there may be a new delight in con- 
forming to common standards of obedience and hope? May the 
child not thus be led " to strive for the most life possible and 
for the greatest possible enjoyment of life with the least possi- 
ble sacrifice in life's force and life's pleasure ?" 
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II. 

ExpBRiMBNTs IN Rhythmic Tapping. 

The purpose of this study was the determination of the 
ability of children at various ages to perceive and reproduce 
rhythms tapped off in their presence. 

The tests were made upon pupils in the public schools of 
Worcester, Massachusetts.^ Three of these schools were ele- 
mentary, two containing many children of foreign parentage, 
and the other very few. Tests were also made upon pupils in 
the classical and evening high schools. The whole number of 
pupils examined was 1,297. Of these 646 were boys, and 651 
were girls. The range of age was from 5 to 19 years. 

Tabi,b I. 
Showing the number of each age tested. 



Agb. 


Boys. 


GiRI-S. 


AGE. 


Boys. 


GmLS. 


5-6 


26 


27 


12-13 


59 


60 


6-7 


34 


34 


13-14 


68 


52 


7-8 


41 


36 


14-15 


56 


51- 


8-9 


39 


45 


15-16 


50 


60 


9-10 


43 


57 


16-17 


49 


47 


10-11 


61 


50 


17-18 


37 


45 


11-12 


44 


52 


18-19 


39 


35 



After some consideration of more elaborate methods it was 
finally decided to make the tests in the simplest way possible. 
Rhythms of varying difficulty were tapped off with a pencil 
upon a table, and the child was required to reproduce them in 
the same way, his success in each case being judged by the 
operator and recorded with incidental observations. This 
method has been followed throughout the investigation. It 
will be noticed that the method adopted is chiefly motor, i. e., 
it is a test of the child's ability to express rhythms of certain 
standard forms rather than a test of his keenness in discerning 
rhythms or of his feeling for it. Nevertheless the active and 
passive aspects are not absolutely independent. Ability to ex- 
ecute involves ability to perceive, and great keenness of per- 
ception would hardly be present without some skill in execu- 
tion. It is perhaps fair to assume that the two run in general 
parallel, with the ability to execute always lower than the 
ability to perceive. 

1 The writer desires to express his indebtedness to Superintendent 
Carroll and the school authorities of Worcester for the privilege of 
making these tests in the schools, and also to the principals and 
teachers of the schools where tests were made for their interested 
co-operation and numerous courtesies. 
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As a preliminary to the specifically rhythmic tests each sub- 
ject was requested to tap a little on the table in any way he 
saw fit. This will be referred to as the ad liUtum tapping. 

The rhythmic tests themselves were made with a series of 
seven rhythmic patterns differing from one another in diffi- 
culty. The following are the expressions in musical notation 
of the patterns used: 
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In making the tests each rhythm was repeated by an assist- 
ant^ three times, i. e. , three measures were given. Previous to 
and during the investigation my assistant practiced ihe 
rhythms daily, and attention was given to keeping the 
rhythms as uniform as possible in rate, intensity, and accentu- 
ation, a matter by no means unimportant. ° 

In order to determine objectively the exact nature of the 
pattern rhythms executed by the assistant a careful record of 

^ My wife acted as assistant in the experiments, and she also aided 
me in the work of tabnlating the results. 
^Wundt : Outlines of Psychology, p. 150. 
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them was made in the laboratory at the close of the work in 
the schools. Here the rhythms were tapped out on a tambour, 
the pulses of which were recorded on a kymograph in connec- 
tion with a time line in hundredths of a second.^ The follow- 
ing is a statement of the intervals between taps expressed in 
these units: 

Rhythm I. 3i-58-3i.5-56-3i-5- 

Rhythm II. 28-29-56-28.5-29.5-55-29-29. 

Rhythm III. 53-52-26-28-53.5-51-51.5-25-28.5-51-51- 

5I-5-25-5-3I- 

Rhythm IV. 50-50-48.5-48-23-27-49-49-48-49-46.5-23.5- 

26-47-47-48-49.5-50-22-26. 

Rhythm V. 24-26-49-23-25-50-50-51. 5-23.5-26-48. 5-21. 5- 
25-50.5-49-5-49-21-26-49.5-23-25.5-47.5-47.5. 

Rhythm VI. 56-5-56.5-17ri6-24.5-54-57.5-53.5-16.5-16- 
22-54.5-53-53-16.5-16-20. 

Rhythm VII. 58-56.5-14-5-14-5-13-5-16.5-57-58. 5-56- 
14.5-14-12. 5-16.5-55.5-56.5-57. 5-14.5-14.5-14-16.5. 

These results, it will be observed, show no greater varia- 
tions than would naturally be expected, and such as probably 
had no influence on the work of the pupils' tested. 

The task of each subject was the tapping often measures of 
each kind. In case of failure at the first trial with any rhythm 
a second and a third trial were given, the pattern being re- 
peated by the assistant before each. If the subject still failed, 
further trials were postponed till after tests with all the other 
patterns. After going through the whole list, however, there 
was a return to those rhythms which the pupil had not been 
able to execute, and the assistant now not only tapped, but 
also counted the rhythm. Two of these counting trials were 
given in each case if necessary. Thus each subject tested 
might receive as many as five chances to succeed in tapping . 
the rhythm correctly. The counting trials were left until the 
last in order to prevent suggesting to the subject that method 
of assisting himself In no case was the subject permitted to 
tap synchronously with the assistant. Each subject was tested 
separately, and care was taken that each should feel at ease 
and have a comfortable position. The smaller children stood, 
the larger ones sat, at the table. Aside from this they were 
left free to do their best. There was rarely a case in which the 
work was not taken pleasantly and even eagerly. Every pre- 
caution was taken that no subject should know what was 
wanted until he was ready for the test." The time necessary 

1 As a matter of fact the rating of the fork is 99 per second instead 
of 100, but the difference is here of no consequence. 

2 How far the nature of the tests was divulged, in a way to lead to 



STUDIKS IN RHYTHM. 



33 



for making the tests varied from five to eight minutes. In 
making the records the observer carefully noted the following 
points: i. The number of the trial in which the subject suc- 
ceeded in tapping each rhythm correctly. 2. Whether the sub- 
ject retarded or hurried the time. 3. Whether the subject 
counted in those trials in which it was not suggested by the 
assistant. 4. Whether the subject had taken any music les- 
sons aside from those occurring in the regular school work, 
and if he had done so, how many. 5. Whether the subject 
struck continuously upon the same spot on the table or dis- 
tributed the taps at different points so as to mark the rhythm 
spatially as well as temporally. 6. Any peculiarity displayed 
by the subject in his execution of the tests. 

Ad lyiBiTUM Tapping. 

It is unnecessary at this point to go into details with refer- 
ence to the physical influences that aflFect the rate of such tap- 
ping movements. The studies of this subject already made 
would lead to the expectation that the subjects would show 
individual difierences arising from various causes, including 
physical and mental excitement and fatigue, also that the ex- 
tent of the movement, if not excessive, would have little influ- 
ence on its rate, and, finally, that within narrow limits the 
girls might perhaps be slower than the boys. ^ 

This ad libitum tapping was the first test of the series. On 
entering the room the child was told to take the pencil and tap 
on the table in whatever way he pleased — to tap in his ordi- 
nary way. As he tapped the operator noted whether the tap- 
ping was regular or irregular, whether its rate was medium, 
fast, or slow, and whether it was uniform or rhythmic. The 
standard of comparison was the operator's normal rate, which 
is between three and four taps per second. The following table 
gives the percentage of those who tapped at the difierent rates, 
and regularly or irregularly: 

A study of this table reveals that which we were led to con- 
jecture, i. e. , that the proportion of girls having a slow rate is 
greater than that of the boys. It will be observed that in both 

previous practice on the part of those tested after the first occasion, 
the writer has no absolute knowledge, but regards the number thus 
influenced as insignificant. 

1 These statements are based on the following : W. Griffiths : Rhythm 
of Muscular Responses, Journal of Physiology, 1888, p. 39. Horsley 
and Schaefer : Experiments on the Character of Muscular Contrac- 
tions, ibid., 1886, p. 96. F. B. Dressier : Some Influences which Affect 
the Rapidity of Muscular Movements, American Journal of Psy- 
chology, Vol. IV, p. 514. Cattell and PuUerton : On the Perception of 
Small Differences, 1S90, p. 114. Camerer : Versuche iiber den zeit- 
lichen Verlauf der Willensbewegung, 1866, pp. 41 and 45. Von Kries : 
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Tabi,e II. 
Showing percentage of subjects tapping at different rates. 





REGULAR. 


IRREGUI<AR. 


Rate. 


Medium. 


Slow. 


Fast. 


Medium. 


Slow. 


Past. 


Boys, 
Girls, 


55-7 
45-6 


17 
26.1 


12.9 
10.7 


7-5 
9-5 


2.2 

4.6 


4-7 
3-5 



the regular and the irregnilar tapping the percentage of slow 
tappers is greater, while the percentage of fas't tappers is 
smaller, for the girls than for the boys. The girls also show 
a somewhat greater percentage of irregularity: 17.6 per cent, 
against 14.4 per cent. 

Every precaution was taken to prevent suggesting the idea 
of rhythm, yet 47 or 7.3. per cent, of the boys, and 55 or 8.4 
per cent, of the girls beat rhythmically in this ad libitum trial. 
Had it been intimated, the probabilities are that a much larger 
number would have responded in this way. Of the total num- 
ber who beat in regular rhythms 32 boys and 34 girls, or 62.1 
per cent, of the boys, and 58.1 per cent, of the girls beat the 
pattern numbered III above. Of these more than seven-tenths 
of the boys were between 8 and 13, and nearly four-fifths of the 
girls were between 7 and 12 years of age. 

Table III. 

Showing the percentage of those who in their ad libitum tapping beat 
rhythmically and nonrrhythmically. 



BOYS. 


GIRLS. 




t-c M 


H -5 


■2I 


:§ a 


« a 




S .a 
s a 


80.7 


5-0 


12. 1 


2.3 


77.2 


5-2 


14-5 


3-2 



Thb Rhythmic Tests. 

In working up the results of this part of the investigation 
the records were divided into three classes. In the first class 
were put those of all subjects who succeeded in tapping the 
rhythm on the first trial, i. e., who did it with ease; in the 



Zur Kenntniss der willkiirlichen Muskel-thatigkeit, Du Bois-Rey- 
mond, Archiv fur Physiologie, i885. Supplement I, pp. 2-7. Wm £ 
Bryan: On the Development of Voluntary Motor Ability American 
Journal oj Psychology, Vol. V, pp. 173 and 177. 
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second class those of all subjects who had difficulty, but yet 
were finally successful; and in the third those of all subjects 
who, after five trials, had still failed to master the rhythm. 
The percentage of subjects in each of these classes was calcu- 
lated for each age, and the results combined in curves like the 
following, which shows the proportion of those who succeeded 
easily (or with difficulty, or not at all) in their attempts to 
tap the sixth of the rhythms indicated above. 

Curves representing the results of the tests with the sixth rhythm 
expressed in percentages. 
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The soUd lines represent the records of the boys; the dotted 
lines those of the girls. The lower curves represent in per 
cent, those who executed the rhythm with ease; the upper 
curves all who succeeded at all. The elevation of the upper 
curve above the corresponding lower one in any case repre- 
sents, therefore, the per cent, of those who found difficulty in 
tapping the rhythm; and the distance from the upper curve 
to the ICO per cent, line shows the per cent, who failed com- 
pletely. 

The following curves show the average results of all the 
tests on all the rhythms, no regard being had to the differ- 
ences in the difficulty of the rhythms: 
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Curves based upon the average of all the tests. 
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The percentages from which these average curves were plotted 
are the averages of the percentages that were used for plotting 
thecurvesfortheseparaterhythms. As in Figure I the solid lines 
represent the work of the boys, and the dotted lines that of the 
girls. The two lower curves represent the average percentage 
of those who executed the whole number of rhythms with ease, 
while the upper curves indicate the average percentage of 
those who succeed at all. The elevation of the upper curve 
above the corresponding lower one in any case represents 
therefore the average per cent, of those who found difficulty in 
tapping the whole series; and the distance from the upper 
curve to the loo per cent, line shows the average per cent, of 
those who failed completely. 

Similar curves were plotted for each of the rhythmic pat- 
terns separately; for the averages of different groupings of the 
patterns (the three easy ones, I, II, and III; two of moderate 
difficulty, IV and VI, and the two of greatest difficulty,V and 
VII) ; and for all the patterns together, except pattern V,which 
was found to be the most difficult of all the tests. 

A careful study of these curves, both separately and in rela- 
tion to one another, seems to justify the following statements: 
"," I. Among the youngest children the boys are superior to 
the girls, but somewhere between the ages of 6 and 7 years 
the girls become as proficient as the boys. After this time, in 



STUDIES IN RHYTHM. 



37 



the case of simple rhythms, there is little difference between 
the sexes, the advantage being slightly in favor of the girls, 
but as the rhythms are increased in difiSculty the inferiority of 
the boys becomes more apparent. 

2. Assuming that the average curves of Figure II represent 
the development of the rhythmic abiUty of the average sub- 
ject, it would appear that the period of the most rapid progress 
in the case of the boys ends between 9 and 10 years; in girls 
between 7 and 8 years. After these ages the progress is slower; 
and after 16 or 17 there seems to be an actual falling off, 
though this may, of course, be merely accidental. 

3. It is probable that the periods of apparent retardation in 
the case of the boys between 10 and 11, and 14 and 15 are also 
accidental, especially as no such periods are perceptible in the 
case of the girls. 

Aids Employed to Facilitate the Tapping. 

The subjects made use of two chief aids in beating the 
rhythms: i. Counting. 2. Distributing the taps at different 
points on the table. 

The following table is an abstract from a more extended one 
giving the results of the observations upon this matter: 

Table IV. 

Giving in percentage the proportion of subjects making use of differ- 
ent means of assistance in tapping the rhythms. 



Boys, 
Girls, 



Counted. 



19.2 

32.2 



Struck differ- 
ent places. 



23-7 
15.8 



Did both. 



20.3 
27-3 



Did neither. 



36.8 
24.7 



The difference between the boys and girls in this table is 
striking. 

The full table from which this is taken shows a decided though 
irregular progress from year to year in the use of these helps 
up to about 16. At all ages a larger per cent, of the girls counted; 
at all ages, except 6, 15 and 16, a larger per cent, of the boys 
marked the rhythms spatially;' at all ages, except 6, 7, and 17 
a larger per cent, of the girls made use of both means of assist- 
ance; and at all ages after 7 a larger per cent, of the boys re- 
sorted to no aid whatever. These last differences may possibly 
explain, in part, the general superiority of the girls over the 
boys. 

1 Was this possibly from a more familiar association with the rhythms 
of machinery in movement ? 
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Another and more important influence is the special study 
of music.which is much more general with the girls, about twice 
as many having taken lessons upon some musical instrument. 
In the following curves are shown the average results for those 
who had and who had not taken such lessons. The curves 
begin at eleven years, no subjects under that age having had 
musical instruction other than that in singing given in the 
regular work of the school. The number of individuals at each 
age who had had lessons is as follows: Between ii and 12, 
boys 2, girls 6; 12 and 13, boys 6, girls 17; 13 and 14, boys 7, 
girls 9; 14 and 15, boys 13, girls 23; 15 and 16, boys 15, girls 
32; 16 and 17, boys 21, girls 17; 17 and 18, boys 9, girls 24; 
18 and 19, boys 7, girls 13. Total number of boys, 80; girls, 
141. The number who had not had lessons can be found in 
each case by subtracting from the corresponding number in 
Table I, page 32. A combination of the two curves here shown 
would give, of course, the portion of the average curve above 
(Figure II) lying to the right of the 1 1 year ordinate. 
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Curves representing the rhytlimic 
ability of those who had never 
taken any lessons on any mu- 
sical instrument. 



Curves representing the rhythmic 
ability of those who had taken 
lessons on some musical instru- 
ment. 

As before, the solid lines represent the boys; the dotted lines 
the girls. The curves show clearly enough the superiority of 
those who had received special musical instruction, and thus 
throw light upon the superiority of the girls over the boys in 
the latter part of the general curve. How far this superiority 
is the effect of musical training, and how far it is a cause in 
leading to greater interest in music, and so to the taking of 
special music lessons, is something that cannot be decided by 
the data in hand. Most likely it operates in both ways. 

The curve for those not having had special music lessons is 
interesting, also, in another connection. There comes out in it 
more clearly than in the average curve, a time of superiority of 
the girls from about 12 to 15 years, followed by a time of in- 
feriority extending to the end of the record. This corresponds 
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very closely with the period of their relative superiority and 
inferiority physically, as shown by the anthropometric curves 
for stature and weight, and makes the inference natural that 
we have in the average rhythm curve a picture of increas- 
ing physical development and power of co-ordination. This is 
what might he expected considering that the tests were ad- 
dressed to the executive side of the rhythmic faculty rather 
than to its perceptive side. 

Special Cases. 

There were three boys and six girls who failed to execute 
any of the tests. These were all under 7 years of age. This, 
for the reason given in the last section, indicates not that they 
were wholly deficient of the sense of rhythm, but probably no 
more than that they were unable to express themselves in the 
required manner. At the other extreme were 22 boys and 33 
girls who succeeded in tapping all the rhythms. Of these 4 
boys and 17 girls had studied music outside of the public 
schools, a much larger proportion of the girls being thus able 
to profit by this form of special training. 

Scholastic and Rhythmic Ability. 

If Wundt is right in affirming that rhythm is a character- 
istic of the apperceptive processes,^ and if rhythm has even a 
small portion of the psychical importance that some have been 
ready to assign to it, a comparison of general school standing 
with ability in the execution of rhythms becomes a question of 
some interest. It must be admitted at the outset, however, 
that some children who do exceedingly good work in school 
seem quite deficient in rhythmic ability, while others who 
show little aptness for school studies have that ability well de- 
veloped. For example, one boy of 12 years, who was in the 
seventh grade, i. e., with pupils averaging about 12-13 years, 
and was marked excellent, tapped with ease I and II only, with 
difficulty III and VI, and failed altogether on IV, V, and VII. 
Another boy of 1 2 years who was in the second grade, with 
pupils averaging about 6-7 years, and was marked poor, exe- 
cuted all the tests with ease excepting V, which he succeeded 
later in getting. However, such cases are so rare as to suggest 
abnormality. 

The data for judging of the scholastic ability were given by 
the teachers. They were asked to arrange the pupils in five 
grades (excellent, good, fair, poor, and very poor) from the 
point of view of their school work. In tabulating the results, 
however, in view of the difficulty of making an accurate judg- 



1 Physiologische Psychologic, II, S. 246. 



40 



STUDIES IN RHYTHM. 



ment of a pupil's rank in school, it was thouglit best to reduce 
the number of classes by calling all on one side of fair ' ' good," 
and all on the other side "poor." Those who fell in the mid- 
dle group of "fair" were also omitted as less likely to show 
the relation in question than the extreme cases. The following 
table shows the percentage of subjects ranked "good" or 
"poor" succeeding or failing with each of the standard 
rhythms. The number of cases in each group was as follows: 
boys, " good," 251, "poor," 90; girls, " good," 302, "poor," 
90. 

Tabi,e V. 
Showing- Rhythmic Ability in relation to rank in school. 







SUCCEEDED. 


1 




FAILED. 




Boys. 


Girls. 


Boys. 


Girls. 


Test. 


Good. 


Poor. 


Good. 


Poor. 


Good. 


Poor. 


Good. 


Poor. 


I 


98.7 


96.4 


■98.9 


95-2 


1-3 


3-6 


I.I 


4.8 


II 


97 


92.8 


97.8 


91.6 


3 


7.2 


2.2 


8.4 


III 


96.1 


85.5 


96.8 


85-5 


3-9 


14-5 


3-2 


14-5 


IV 


83.2 


63.8 


91.4 


67.,^ 


16.8 


36.2 


8.6 


32.S 


V 


69 


43-3 


72.4 


55-4 


31 


.■56.7 


27.6 


44.6 


VI 


87-5 


74-7 


88.2 


6,s.i 


12.5 


253 


11.8 


34-9 


VII 


55-2 


36.1 


59-1 


39-7 


44.8 


63-9 


40.9 


60.3 



Study of this table shows that in the simplest tests the differ- 
ence between the ' ' good ' ' and ' ' poor ' ' is not great, but that 
this difference increases as the tests become more and more 
difficult, and justifies the conclusion that good ability in exe- 
cuting a rhythm is more likely to be associated with consider- 
able intellectual alertness than otherwise. If some means had 
been employed by which the mental aptness of the subjects 
could have been more accurately determined it is very likely 
that the results would have been more marked, for many pupils 
who are classed as "poor" in school work have intellectual 
aptitudes that are not taken into consideration in the making 
up of the school records. Whether this relation is more than 
that between good physical condition and development on the 
one hand, and both good standing in school and good ability 
to tap rhythms on the other, remains as yet undetermined. 

Gbneraiv Notes and Observations. 

In the counting as an aid in tapping there were many varia- 
tions. Many felt they could not count the more difficult tests, 
and did not attempt it. There were cases in which they could 
not count the difficult part of the rhythm, but counted as far 
as they were able, and then tapped the remaining part as best 
they could. Some of these succeeded in performing the test. 
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Cases occurred in which subjects needed to count a few meas- 
ures only, and then could tap the remainder of the ten with 
perfect ease. Many of those who did not count and failed to 
get a rhythm in the first three trials tapped it readily and 
easily in the first counting trial. Among those who did not 
count there was a tendency quite strongly marked to vary the 
time or lose the rhythm altogether before the end of the ten 
measures. 

Two or three testified that they got the rhythms by watch- 
ing the movements of the assistant's pencil; a few got the time 
from the swing of the assistant's hand — ^both, of course, dur- 
ing the giving of the patterns. A small number of subjects 
was found who kept time not by counting, but by using the 
syllables da, da, or la, la. 

Some who marked the rhythms spatially were asked to strike 
each time the same point on the table. It was the universal 
testimony that this made the work more diflScult. A few under 
these conditions made a failure of the tapping. 

Some knew at once when they failed to get a rhythm cor- 
rectly; others were less accurate in judging their own results, 
and, therefore, gave evidence of less capacity on the perceptive 
side. Several instances occurred in which the subject tapped 
number III instead of IV, V, VI, or VII, as the case demanded. 
Frequently VI was tapped in place of VII. Generally, in such 
cases, it was apparent that the subject was unable to distin- 
guish fully between the rhythms, but there were other subjects 
whose diflSculty seemed clearly to lie in an insufficient volun- 
tary control of the muscles. 

In a part of the subjects keeping time by moving the body 
back and forth, or in some similar way, was a noticeable char- 
acteristic. Some moved the head only, others moved the body 
as well as the head. Only a part of these were conscious of 
what they did. Some asserted that they felt the rhythm in their 
muscles. A few affirmed that they knew when they were tap- 
ping a rhythm correctly, because of a feeling of pleasantness 
that attended the movements. 

General Summary of Results. 

In the ad libitum tapping the girls tend to tap a little more 
slowly than the boys. In this test there appeared also a strong 
tendency, though rhythmical tapping was not suggested by 
the experimenters, to tap rhythmically. 

Nine subjects, 3 boys and 6 girls, all under 7 years, failed to 
tap any of the rhythms, while fifty-five subjects, 22 boys and 
33 girls, executed all without any failure. Twenty-one of these 
had given special attention to the study of music. 

The results of the rhythmic tests show the boys to be more 
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skillful than the girls up to an age which lies between 6 and 7 
years. After this time the girls are more skillful than the boys. 
This superiority is the most apparent in the curves represent- 
ing the most difficult rhythms. Increase in ability to express 
rhythm by tapping movements seems to be rapid up to 9 or 
10 years. After this age progress is slower up to 15 or 16 
years, after which there is possibly a falling away in skill. The 
curves do not make it certain that there are any periods of 
retardation in the development of rhythmic ability. 

Two aids were used in tapping the rhythms, namely, count- 
ing and marking the rhythms spatially. A much larger propor- 
tion of the girls than of the boys took advantage of these means 
of assistance. 

Those having had special training in music were more suc- 
cessful in the execution of the tests than those who lacked such 
instruction. These two facts explain in part, at least, why the 
girls were more successful than the boys. 

A comparison of rhythmic ability and rank in school work 
leads to the conclusion that good ability in executing rhythms 
and intellectual aptness are more frequently associated than 
otherwise. 

The writer wishes to express his gratitude to different mem- 
bers of the Faculty of Clark University; especially to President 
G. Stanley Hall for generous co-operation at all times, to Dr. 
William H. Burnham for helpful suggestions and criticisms, 
and to Dr. E. C. Sanford for his unremitting interest and 
assistance in the direction of the experimental study. 



AN OMISSION. 

The following foot note should have appeared on page 28 : 
"This classification is taken from a communication containing a 
partial report of a lecture given by Charles Welsh, before the Eastern 
Kindergarten Association. Mr. Welsh appears to have made an ex- 
tended study of nursery rhymes, and his conclusions seem to be in 
accord with the results of my own investigation." 

Since the preparation of my article for the press, Mr. Welsh has 
published a collection of Mother Goose rhymes, classified according 
to the plan indicated in his lecture and set forth in my paper. 



A CONTRIBUTION TO THE PSYCHOI<OGY OF 
RHYTHM. 



By Charges H. Sears, Fellow in Psychology, Clark University. 



II. 

The paper here presented is a report of an experimental 
study of the time values given by competent players to the 
notes of several simple selections of music. When the musician 
begins his studies certain statements are made to him with re- 
gard to the relative values of notes. He is told that a half note 
should be given half the time of a whole note, a quarter note 
half the time of a half note, an eighth note half as much time as a 
quarter, and so on, and that a dot placed after a note adds one- 
half fo its length. It is implied that all notes of the same kind 
should receive equal amounts of time unless a change of tempo 
is indicated, that a triplet should divide into three equal parts 
the time usually given to two like notes, that, except for pur- 
poses of expression, all measures are of the same length, etc. 
Toward fulfilling these requirements he strives with the metro- 
nome as an assistant. How far the trained musician accom- 
plishes what the notes set before him indicate and what he sets 
out to do is an interesting question not only to the psycholo- 
gist, but also to the musician. To answer this question for a 
few simple cases by direct measurement of the lengths of the 
notes played has been the aim of this study. The problem was 
suggested by Meumann, but so far as I know, no investigator 
has offered a contribution of facts gathered directly from the 
records of performers, although some work has been done in 
closely related fields as will presently be shown. 

The work was undertaken at the suggestion of Dr. E- C. 
Sanford, to whom the writer most cordially acknowledges his 
obligation for help rendered throughout its progress. 

RiSSTJMfi OP LiTERATURB. 

Because of the publication of Meumann' s able working over 
of the whole subject of rhythm^ it is natural to begin with him. 
We shall of course confine ourselves here to his discussion of 
rhythm in music, which he considers from the standpoints of 
the hearer, the player, and the composer. 

In musical rhythm there appear not only the elements that 

1 Untersnchungen zur Psychologie und .iEsthetik des Rhythmus, 
Philosophische Studien, Bd. X, S. 300. 
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are found in rhythmizing of uniform sounds and other simple 
rhythmical material, but also a number of new elements due to 
the special rhythmical material or rhythmizomenon in ques- 
tion. Working upon these the universal pleasure in tones and 
their combinations has brought about the peculiarly rich artis- 
tic development of musical rhythms. In a corresponding way 
the intellectual factors on which depend the perception of mel- 
ody and harmony and the comparison of the different parts of 
musical compositions, as well as the play of association, 
memory, and fancy, are all more complicated and intense than 
with simple sounds. The same is true, of course, of the feel- 
ings and emotions excited. It is of interest to note, however, 
that in the perception of a rhythmical series of simple sounds 
the rhythm holds the first place, while in music it yields at 
least a co-ordinate place to the other distinctively musical 
factors. 

But quite aside from this, the tones themselves do not behave 
like simple sounds. A low tone, for example, appears less in- 
tense than a high tone of the same objective intensity; the 
sudden breaking off of a quickly played tone series gives to the 
last tone a sort of accent, to be explained on the ground of 
sound summation. Tones are also possessed of real quantity, i. 
e., they can be continued for a longer or shorter time, a thing 
that is not possible with simple noises; and with this belong 
also all the rhythmical effects arising from legato and staccato 
playing. 

In treating rhythm from the standpoint of the player Meu- 
mann discusses the question of how the musician is able to 
produce the exact fractions of time intervals required by the 
notes on the written sheet. Kxperiments made upon subjects 
skilled in piano playing to determine how accurately intervals 
equal to certain fractional parts of given intervals could be pro- 
duced when there were no artificial means of assistance showed 
that even good musicians were liable to considerable errors. A 
second test was made in relation to the observance of tempo. 
In this a good piano player was required to beat a rhythm first 
in accompaniment to a given standard rhythm and then alone. 
The intervals between the single strokes of the beating were 
0.4 and 0.3 seconds. After the observer had beaten the rhythm 
thirty to forty times the standard rhythm was discontinued, 
while the subject kept on. As soon as the standard rhythm 
ceased the beating of the subject began to change. The tempo 
was first retarded, then the relative times of the intervals were 
altered, and gradually a change followed in the rhythm itself 
These tests make it probable that the musician must have at 
Lis command in his ordinary playing some means or other of 
assistance. This means of assistance Meumann finds in a cer- 
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tain motor appreciation of duration; and the high degree of 
accuracy with which a musician can produce a required frac- 
tion of a standard interval when it is part of a musical score 
must be ascribed largely to this motor appreciation, i. e., to 
the facility with which a rhythmic movement becomes auto- 
matic. In playing with both hands another means of control 
is possibly furnished by the aid one hand may give to the 
other. For example, when the right hand plays a complicated 
passage, the left supported by its automatism can preserve the 
original rhythm, marking for the right hand the essential 
points of each measure. Counting introduces still another 
motor procedure, which becoming quickly automatic acts as a 
steadying influence. The movements of the director have a 
similar result. The effect of all this automatism is to unburden 
the attention so that it may concentrate itself upon the musical 
purport of the tones. 

To Binet and Courtier^ belongs the credit of having recorded 
by the graphic method the fingering of pianists with indications 
of the force and time relations of the strokes and of suggesting 
a number of problems that can be solved in this way. Their 
results may be summarized in part as follows: The fingers 
of pianists are unequal in strength and lack independence. 
This follows naturally from the anatomical structure of the 
hand. In the execution of trills played with the index and 
middle fingers the irregularity of the movements, as shown by 
tracings, is marked. However, a high degree of regularity re- 
sults from practice. In playing the piano notes are frequently 
slurred or tied. These effects may arise from a variety of con- 
ditions, three of which are: " i. In the movements of the 
last fingers, especially of the third and fourth. 2. In the state 
of fatigue; the slurring or tying of notes is a rest for the slug- 
gish or fatigued hand. 3. In movements of great rapidity." 
The movements of the thumb vary in facility of execution; 
those coming after the third and fourth fingers are more diflS- 
cult to perform than those that follow the first and second. 
The notes preceding the thumb movements have a diminished 
intensity. In slow playing the notes are rarely tied or slurred, 
and both the notes and intervals are regular. But as the rate 
of movement increases the irregularities become more and more 
apparent. A renowned musician in playing five successive 
notes was found to retard the interval between any two notes 
o.oi of a second. In ten successive trials it- was observed that 
the value of the intervals always increased as they advanced 
up the scale, the average increase varying from o.oi to 0.015 

1 Recherches Graphiques sur la Musiqne, L,'Ann^e Psychologique.i 
1895, p. 201. 
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of a second. In relation to the accentuation of single notes 
these investigators found that a tendency exists — " i. to sep- 
arate the accented note from the preceding note, 2, to tie or 
slur the accented note to the following note, 3. to increase the 
length of the note accented as if this increase were equivalent 
to an increase in intensity, 4. to increase, especially in rapid 
playing, the intensity of the notes which follow the note 
accented." 

Ebhardt has made two contributions to the psychology of 
rhythm and tempo^ — one on the influence of accent on the rela- 
tions in musical rhythm and the other on the influence of ac- 
companiment on the tempo. In order to discover the effect of 
rhythmic accent on temporal relations he first conducted a 
course of free tapping experiments consisting of both accented 
and unaccented series of sounds. He found that absence of 
accent was attended by a want of uniformity in the time rela- 
tions of the members, but that there was no constant increase 
or decrease of the times in the course of the series. His re- 
sults show that the greatest uniformity of movement lies ap- 
proximately within that range of rates within which Vierodt'' 
found the greatest exactness of judgments, that of 0.4-0.7 
seconds. In the case of series with accent, experiments were 
made upon the different forms of bipartite and of tripartite 
rhythms. In all of these forms the variations of the members 
from one another appeared far greater than in the unaccented 
series, i. e. , the errors were the largest in the accented series. 
The conclusions drawn from these experiments are that a 
rhythmic accent exerts a disturbing influence on the keeping 
of time, that it is a source of constant error, and that in the 
great majority of cases the accent gives rise to a lengthening of 
the time of the accented member. There is much evidence for 
the opinion that accent causes not a shortening of the preced- 
ing but a lengthening of the subsequent member. In two forms 
of the tripartite rhythm — the one in which the second member 
and the one in which the last member receives the accent — 
when the repetitions were somewhat lengthy, the accented 
member showed a tendency to change gradually its order in 
the group. In the production of tripartite rhythms the groups 
were separated into unities by means of an inserted pause. 
This was the most easily done and the most distinctly rnarked 
in rapid tapping. As the movements became slower this sep- 
aration of the groups gradually faded out. 

The investigations on free tapping were followed by experi- 



iZwei Beitrage zur Psychologie des Rhythmus nnd des Tempo, Zeii- 
schriftfur Psychologie und Physiologie der Sinnesorgane, Bd. XVIII, 

^Untersuchungen ijber den Zeitsinn, Tiibingen, 1868. 
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meuts in which simple tone series were played on the piano. 
The use of the piano brought in certain changes, such as the 
appearance of tones in the place of noises, the use of not only 
one but of all the fingers, etc. The series of experiments cor- 
responded exactly to that used in the investigations on free 
tapping. With the exception that the variations were some- 
what smaller the results in all cases showed the same general 
characteristics as in the previous tests. Neither in the tapping 
nor in the playing of simple rhythms did the variations all lie 
in the same direction — some were positive and some were nega- 
tive. 

The experiments made for the purpose of finding out the 
effect of an accompaniment on the tempo consisted in having a 
certain portion of a piece of music played with and without ac- 
companiment, and in every case taking the playing-time with 
a fifth of a second watch. In playing a passage repeatedly it 
was found that the variation in the amount of time required 
for the different performances rarely exceeded 0.2 to 0.3 sec- 
onds on an average. In playing 19 selections, nine of which 
were given 20 trials each, seven, 16 trials, and three, 10 
trials, less time was required for the performing of each 
selection when played with accompaniment than when played 
without acccompaniment. Ebhardt explains this result on 
the ground that feeling enters in as the determining factor 
of tempo; an accompaniment increases the emotional effect. 
A number of the selections were also played upon a dumb 
clavier. In every case more time was taken than had been 
required for,playing tie same pieces without accompaniment. 
This retardation is attributed to two causes, — an increase of 
psychical activity, which consumes an excessive amount of 
time, and to a retardation in the rise of the feelings which do 
not come forth so quickly as with the full tonal sensations. 
The retardation is not noticed for the reason that consciousness 
has no means of perceiving absolute rate. 

In a carefully conducted set of experiments Shaw and 
Wrinch^ sought to determine by means of tapping movements 
' ' the degree of accuracy that obtains in the reproduction of 
complex rhythmically arranged groups of intervals of unequal 
length. ' ' From their results it appears that the average mean 
variation, when expressed as a percentage for all the repro- 
duced groups, was only a fraction of one per cent, greater than 
it was for a series of simple intervals, and that the average 
mean variation of the complete groups was quite uniform, and 
smaller than it was for the individual intervals of the more 
complicated groups. In the repeated reproductions of a series 

1 University of Toronto Studies, Psychological Series, 1899, p. 44 ff . 
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the different lengths of the intervals held to one another within 
certain limits a comparatively uniform relation — there seeming 
to be a tendency to increase rather than lessen the accuracy of 
their reproduction as the number of judgments became larger. 
The length of the intervals was not affected by the differences 
in the pitch of the tones forming the melody. 

In the records of ten intervals from the ' ' Boccaccio March ' ' 
there appeared four distinct types of notes, but their lengths did 
not hold to one another ' ' the definite relation of one, a half, a 
fourth, and an eighth, as in written musical compositions." 
This leads the investigators to affirm that while their experi- 
ments yield nothing conclusive upon the subject yet they do 
indicate that ' ' the relative length of musical notes in the pro- 
duction of a true musician is not in the exact ratio of one to a 
half, a quarter, an eighth, and so on." 

General Summary of Literature. While the investigations 
cited have not been reports of the time values given by practiced 
musicians to the notes of complete musical compositions, yet 
they have relation to intervals and groups of intervals occurring 
in musical rhythms. A brief summary of the results that are 
important in connection with the present investigation may be 
made in the following statements: Musical rhythms contain 
elements additional to those found in simple rhythms and are 
therefore more complex. In music rhythm does not hold the 
primary place, but a co-ordinate place with other distinctively 
musical factors. Irregularity of movements in playing results 
from peculiarities due largely to the structure of the hand. 
Much of this irregularity may be overcome by practice. Irregu- 
larity is the most marked in rapid playing which leads to the 
expectation that in the production of a piece of music those 
measures that contain many notes will possess greater varia- 
tions than those containing only two or three. Pitch of tones 
has no effect on the relative length of intervals. For simple 
intervals without accent the greatest exactness of execution is 
between 0.4-0.7 seconds. Accent, increasing the irregularity 
of the time relations in the group, is the source of a constant 
error. Usually the accented member is lengthened. In the 
production of complicated groups of intervals of unequal length 
the judgments are somewhat less uniform than for simple 
intervals, the individual intervals of the groups showing a 
greater variation than the complete groups. The time rela- 
tions for the different reproductions of repeated groups of in- 
tervals show a tendency to remain quite constant. When a 
selection is played repeatedly there is little variation in the 
total time required (Ebhardt). The degree of accuracy which 
a musician secures in the production of intervals in the rela- 
tion of one, a half, a quarter, and so on, is to be attributed 
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to the facility with which rhythmic movements become automatic 
(Meumann). An accompaniment influences the tempo by de- 
creasing the total time. In the rendering of a piece of music 
musicians probably do not produce the tones in the exact ratio 
denoted by the written notes (Shaw and Wrinch). 

Preliminary Experiments. 

The Time Intervals in Selections Played by a Music Box. The 
purpose of this preliminary investigation was to discover the 
nature and extent of the variations in the duration of the tones 
in music produced in this very mechanical way. The music 
box used was of Swiss make, of medium size, and played ten 
pieces. The method employed was to count the number of 
half turns made by the fan regulator between the sounding of 
the individual tones when the mechanism was made to move 
very slowly. To facilitate this labor a mechanical counter 
was used which recorded each half turn of the regulator as it 
was allowed to take place. The number of half turns in the 
duration of the tones in the pieces studied were counted in this 
way three times. The counts for the same note sometimes 
varied one or two half turns in the different counts, but gener- 
ally not at all. 

Two pieces were thus measured, ' ' The Blue Alsatian Moun- 
tains" and "lya Gitana Waltz." Both are written in ^ time. 
The music box in each case played only the principal theme to 
which, however, certain notes not found in the piano score 
were added. In reckoning up the results these variations of 
score have not been considered. The results are given below 
in half turns of the fan regulator, a half turn being equal 
approximately to 0.0074 of a second. 

The part of ' ' The Blue Alsatian Mountains ' ' played by the 
music box contained 27 measures. The average length of the 
measure was 89.30 with M. V. of 2.28. The greatest difference 
between any two consecutive measures was 10. The average 
irregularity^ was 2.73. In the part of "La Gitana Waltz " 
played there were 16 measures. Their average length was 
78.13 with M. V. of 2.27. The greatest difference between any 
two consecutive measures was 9. The average irregularity was 

3-73- 

The variation in the notes of the same kind is also well 
marked. The average length of the notes of the different de- 

iThe " average irregularity " is found by averaging the differences 
between the successive measures, and gives a result somewhat larger 
than the mean variation, found in the usual way by averaging the 
variations of the individual measures /row their mean. The " average 
irregularity " has been used here and below, because it is believed to 
be a better index of the particular sort of irregularity in question. 
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nominations is as follows: In " The Blue Alsatian Mountains:" 
quarter note, 30.73 with M. V. of 1.83; half note, 58.42 with 
M. V. of 1.42; dotted half note, 86.83 with M. V. of 1.83. In 
this piece there was no more than one note of any of the other 
denominations. "La Gitana Waltz:" quarter note, 25.67 with 
M. V. of 1.44; eighth note, 14.25 with M. V. of 2.25; dotted 
quarter note, 34.25 with M. V. of 1.12; half note, 54.0 with 
M. V. of 2.0; dotted half note, 78.20 with M. V. of 2.64. It 
is interesting to observe that in ' ' The Blue Alsatian Moun- 
tains ' ' the notes of the denominations other than a quarter 
note are shorter than their proportionate value as measured by 
the quarter note, and that with the exception of the dotted 
quarter the reverse appears true in "La Gitana Waltz. ' ' 
Whether this is purely accidental or the result of design cannot 
at present be determined. 

As regards the relative length of accented and unaccented 
notes nothing certain appears. Comparing the average ac- 
cented note with the average unaccented note there is found in 
both pieces a very slight difference in favor of the unaccented 
note, but the probable error in both cases is so large that the 
difference has no significance. 

The data which this study of the music box presents toward 
the solution of our main problem is not very great; but, since 
its selections may be supposed to be rendered in reasonably 
good time, it does give some indication of the extent of varia- 
tion in the length of measures and notes that will ordinarily 
pass unobserved, and furnishes, as a very "mechanical" 
means of producing music, an interesting basis of comparison 
with the performers whose playing is next to be considered. 

Time Relations in the Playing of Musicians. 

Apparatus, Method, and Subjects. The instrument used was 
a small reed organ manufactured by Messrs. Moore and Moore, 
of London, and tuned according to the directions of Ellis for 
use as a Harmonical.^ For rhythm experiments the organ has 
one important point of difference from the piano. Upon it the 
intensity of the tone does not vary with the intensity of the 
finger stroke. 

It was necessary that the recording portion of the apparatus 
should meet the following conditions: i. It should be- free 
from all disturbing noises; 2. It must not modify the action of 
the instrument so as to interfere with the technic of the play- 
ing; 3. It should register accurately and return to its original 
position the instant the sound of the tone has ceased. Elec- 

1 Cf. Ellis's translation of Hemholtz's Sensations of Tone, Second 
Bdition, p. 466. 



52 SEARS : 

trical registration by means of mercury contacts was employed, 
the records being finally traced upon the smoked surface of a 
kymograph drum. The contacts were arranged as follows: 
Steel pins were passed through the keys about two and a half 
inches from their back ends. Beneath the keys at the back of 
the instrument was placed a series of mercury cups in such a 
way that when a key was depressed the lower end of its steel 
pin would dip into the mercury and make an electrical con- 
tact. To the upper end of the pins were attached wires which 
led to brass buttons fastened to the back of the organ frame. 
From these buttons other wires led to four writing magnets, 
three Deprez and one Pfeil signal, which wrote on the smoked 
drum. It is obvious that with so small a number of writing 
magnets it would be impossible to record all the notes of all the 
parts in a harmonized piece of music. It was therefore decided 
to record only the upper or soprano part, that being the lead- 
ing part and the one most likely to show the general time rela- 
tions which were the chief matter of investigation. In order 
to secure even this with so few inscribing points it was neces- 
sary to arrange the wiring so that no two consecutive notes 
should fall to the same point. This was worked out for each 
selection by previous study, and wire connections were espe- 
cially arranged each time for each selection by attaching or de- 
taching from the brass buttons above mentioned. As the 
apparatus was finally arranged three notes could be assigned to 
each magnet, though as a general thing this was not required. 
An example will make the matter clearer. In one of the pieces 
used there are ten different tones in the soprano part, viz., d' , 
e'^'f',g', «'^' «'. b'^' <^'. d", e"h. The keys corresponding to 
these tones were distributed to the four writing points as fol- 
lows: To point I. e'b, a', e"h; to point 2. d' , g', d"; to point 3. 
b'h, /'; to point 4. a'b, t". By reference to the selection (No. 
254, below) it will readily be observed that in its execution 
the keys connected with the same point were never depressed 
consecutively. Thus there was between any two functionings 
of a single point one or more records made by one or more of 
the others. By this means each note had a distinct place in the 
record, and thus the reading of the record was facilitated. 

In reading the kymograms the notes on the different lines 
were read in the order in which they occurred in the selection 
played. For example, in the specimen record here reproduced 
the transitions from one line to another were made as follows: 
I to 2, 2 to 3 (two notes), 3 to 4, 4 to 3, 3 to 2, etc. 

In addition to the four points already mentioned a fifth wrote 
simultaneously a time-line in tenths of a second from which 
values in hundredths could be read by estimation. 

Before each subject began playing such adjustments were 
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carefully made as should make it certain that the recording of 
each note would begin at the instant the key was sufficiently 
depressed to produce the first sound of the tone. 

It was thought that the usual way of blowing the organ with 
the feet might act as a disturbing factor in that it would itself 
require a certain rhythmic movement or possibly a partial 
division of attention, either of which might interfere with the 
subject's rendition of the music to be played. To avoid such 
effects the organ was arranged for hand blowing by an attend- 
ant. This method obviated the difficulties mentioned, but 
proved not absolutely noiseless. The subjects, however, re- 
ported themselves as uninfluenced by this noise. Care was 
taken to work the bellows irregularly so as to prevent the 
sounds from furnishing any regular rhythmic effects. 
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Screens hid from the subject's view all the recording appa- 
ratus and as far as possible the movements of the attendant 
who worked the bellows. 

The music selected for the investigation consisted of church 
hymns. Five selections were made, each of which contains 
some characteristic feature peculiar to itself. (See the scores 
in connection with the tables at the end of the article. ) In 
most cases the subjects played the air only, and three records 
were taken successively of each hymn. In case of two of the 
hymns, all four parts were also played, the air alone being 
recorded. In these cases two records only were taken. 

Before taking any records the subject had ample opportunity 
to familiarize himself with the action of the organ and the 
selections to be played. He was given perfect freedom to play 
in his own natural way. Records were taken from four dif- 
ferent persons, all practiced musicians. B, M, and W were 
church organists. B and M were professional musicians of 
considerable local prominence, teachers and chorus directors. 
S, the wife of the writer, has been a music teacher and a 
church organist, but at the time of the experiment was some- 
what " out of practice." 

The first examination of the records disclosed the fact that 
very rarely did one tone begin at the instant that the preced- 
ing one had come to an end, but that one tone usually began 
before the preceding one had ceased. This occasioned what 
may be termed an "overlapping " of tones. Sometimes, how- 
ever, an interval occurred between two successive tones instead 
of an overlap. In counting up the records it was therefore es- 
sential to report two things, namely, (i) the time during 
which the note sounded, and (2) the length of the overlap or 
interval by which it was connected with the preceding and suc- 
ceeding notes. In the final reckoning up of the lengths of the 
notes it is necessary to take these overlaps and intervals into 
account, and this has been done throughout on the assumption 
that each note was intended by the player to last until the fol- 
lowing note was struck and no longer. The overlap has there- 
fore been subtracted from the full time of the preceding note 
in every case in which it appeared and the interval added when 
it occurred. 

Results of Tests in which the Air Alone was Played. 

General Rate. The time occupied in playing the whole 
hymn or selection is of course a slightly variable one. It not 
only varies for different subjects in playing the same selection, 
but also for the same subject in playing the same selection at 
different times. The results below give in seconds the average 
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time of the three trials for the different subjects and the differ- 
ent hymns.* 

Tablb I. 
Showing in seconds the general rate when the air alone was played. 





SUBJECTS. 


Hymn. 


S 


B 


M 


W 


i8 

53 

254 

464 

516 


28.20 
18.32 
38.87 
33 -20 


31-33 
18.75 
36.54 
35-01 


23-83 
18.41 


23-57 
16.83 


21.26 
41-39 




38.09 







The greatest difference between any two subjects for hymn 
18 is 7.76; for hymn 53, 1.92; for hymn 254, 2.33; 'for hymn 
464, 13.75; and for hymn 516, 3.3. In a comparison of the 
average times of the different subjects for playing the different 
selections it appears that it is a general characteristic of W to 
play at a faster rate, and of B to play at a slower rate than 
either of the others. Beginning with the one having the least 
rapid rate the subjects stand in the following order: B, S, M, 
W. In hymn 464 no satisfactory explanation can be made for 
the great' difference 13.75. M in all three trials played this 
special selection at an unusually rapid rate. 

The greatest difference existing between any two consecutive 
trials by the same subject and with the same selection is as 
follows: 

Tabi,e II. 
Showing the greatest difference between any two successive trials. 





SUBJECTS. 


Hymn. 


S 


B 


M 


W 


18 


-17 


2.16 


1-35 


-79 


53 


-38 


2.21 


2-73 


.82 


254 


1. 17 


2.74 






464 


-54 


1.87 


1.03 




516 






1.27 


•[71]= 



1 For hymns 254 and 516 records were taken from two subjects only. 
In the tracings for W., hymn 464, the relations of the writing points 
at starting could not be determined with sufficient exactness, and the 
records were rejected. ■,.,,. 

2 One of W's records with hymn 516 could not be used in this case. 
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Subject S in the case of hymn 464 and subject M in the case 
of hymn 516 performed one of the trials on a different day 
from that on which the other two were played, with a difference 
in time of 2.78 for S and 3.14 for M. 

On account of the size of the drum of the kymograph only 
one trial could be recorded at a time for most of the selections. 
Thus it was necessary before each repetition to pause long 
enough to substitute another drum or to apply and smoke a 
new paper. In the case of selection 53, however, it was possi- 
ble to make two records on the same drum, and there was thus 
only a brief pause between each two of them, with a pause of 
the usual length between the twos. On comparison of the 
length of the three trials in the case of the other hymns it was 
found that the first trial was the shortest 7 times out of 9; the 
third trial was the longest 4 times out of 7; and the second trial 
took more time than the first trial, but less time than the third 
7 times out of 10.^ 

In hymn 53, where two records were taken with practically 
no intervening pause, every subject required less time for the 
first trial than for the second. In the case of B a second set 
was counted in which the reverse appears true, but the com- 
bined time expressed by the two records in this set exceeded 
that of the first set by 4.88. These facts would indicate, so far 
as they have a general significance, that a musician in playing 
a selection a second time tends to play it at a slower rate than he 
did the first time, provided no pause or only a short one lies 
between the original performance and the repetition. This re- 
sult is the opposite of that found by Triplett and Sanford* for 
the recitation of nursery rhymes. 

The differences appearing in Tables I and II are of such a 
nature as to elude explanation except as ' ' personal differ- 
ences," though a fuller study of the individual subjects would 
probably account for some of them. 

Bach and his school tried to establish an absolute standard 
of rate, taking as a typical measure a group of four quarter 
notes, one to every pulse beat. To this measure the time values 
of all others bore a constant ratio.' But such a system as this, 
if strictly carried out, would be as apt to increase as to decrease 
such irregularities as are here under consideration; and modern 
musicians having set aside the normal pulse beat, find their 

1 There are not the same number of trials throughout for the reason 
that in one instance one subject gave the first and third trials the 
same amount of time, and that in two other instances one of the 
records was taken on a different day from that of the other two. 

'^ American Journal of Psychology, YoX. XII, pp. 376, 382. 

8 Kufferath : Rhythm, Melody and Harmony, Music, XVII, 37 f . 
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absolute standard in the metronome or in the number of quar- 
ter notes per minute. 

The Measures. 

The measures vary not only with the general rate but among 
themselves for the same subject and the same selection. The 
following table gives the average time of the measures in the 
different selections. Here and throughout the remaining part 
of the work partial measures at the beginning and at the end 
of a selection are not taken into account; and the last full 
measure, owing to its being affected by the approaching close 
of the piece, is also excluded. 

Tabi,e III. 
Showing in seconds the average length of the measures. 







SUBJECTS. 






Hymn. 


S 


B 


M 


W 




i8 


3-43 


3-65» 


2.94 


2.81 




53 


3 -08 


3-i6 


3-07 


2.66 




254 


2-39 


2.23 








464 


2.07 


2.18 


1-34 






516 






1-75 


1-59 





Examining the measures as they appear in the individual 
trials the greatest difference between any two successive meas- 
ures may be found. These differences are stated in the follow- 
ing table. The figures in smaller type below the differences 
represent the value of the differences as a percentage of the 
corresponding average measure in the preceding table. 

From these amounts the differences of successive measures 
fall away to zero. In order to indicate the average amount of 
variation we may calculate the "average irregularity as ex- 
plained above." The results are given in Table V. 

There is no clearly evident order in the variation of the 
measures except a retardation when nearing the end of the 



1 Average of six measures. In every trial B made a disproportionately 
long interval (pause) at the end of the first half of the selection. If 
this interval, which amounts to .36 sec. is added to the preceding 
note, as has been done in the case of all other intervals, the time of 
the full measure becomes 4.65 seconds. If this measure is taken into 
account the average length of a measure for B with this hymn becomes 
3.80 instead of 3.65 seconds. 
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Tabi,b IV. 



Showing in seconds the greatest difference between any two success- 
ive measures in the individual trials. 





SUBJECTS. 


Hymn. 


S 


B 


M 


w 


i8 


■25 

7-3 


■29 

7-9 


.18 

6. 1 


.18 

6.4 


53 


•23 

7-4 


■11 


.12 

3-9 


.27 

lO.J 


254 


•27 
"■3 


•17 

7.6 






464 


.24 
II.6 


•25 

ll.S 


•17 
12.7 




516 






•23 

13- 1 


•39 

24-5 



Table V. 
Showing average irregularity. 





SUBJECTS. 


Hymn. 


S 


B 


M 


W 


18 


.096 


.128 


.072 


•073 


53 


.066 


.098 


.082 


.140 


254 


•095 


• 058 






464 


.099 


•057 


■053 




516 






.088 


.174 



selection. In the final averages the last full measure is longer 
than the next to the last 12 times out of 15; it is equal once 
and smaller twice. The next to the last is larger than the one 
preceding it 9 times, equal twice, and smaller 4 times out of 
15. If the measures in the separate trials are examined then 
the last full measure is longer than the next to the last 35 
times out of 47, equal 3 times and smaller 9 times; and the 
next to the last is larger than the one preceding it 29 times, 
equal 3 times and smaller 15 times. 

The general irregularity seems to be greater in the last half 
of the selections, but this is due chiefly, if not entirely, to the 
terminal retardation already mentioned. As regards other 
possible relations the most that can be said is that in some of 
the hymns there is a suggestion of a systematic arrangement 
in the length of the measures within the groups allotted to the 
lines of the hymn or within the corresponding musical phrases. 
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This takes the form in two of the hymns roughly of a slowing 
from first to last within the line or phrase group and in a third 
of a progressive quickening. In the other two cases no such 
relation can be made out. One of the latter was played from a 
manuscript score, and the words were unknown to part of the 
subjects. The evidence furnished by the tracings for such an 
accommodation of the music to the words is too slight to war- 
rant the assertion that it exists, but, nevertheless, such a 
relation is not impossible. 

The Notes. 

Since the time of the measures is variable, it follows that the 
time of their component parts must also vary. Such variations 
are found not only in the different measures, but even in the same 
measure. The variation of the notes of the same denomination 
in different portions of the same selection need not be discussed 
here. That they do differ and how widely may be seen in the 
tables at the end of the article, where the average time values 
are given together with the musical score. The table below 
gives the average length of the various kinds of notes irre- 
spective of their place in the selection. 

Table VI. 
Showing in hundredths of a second the average length of notes. 



Hymn. 


Sub- 
ject. 


Whole. 


Dotted 
Half. 


HALF. 


Dotted 
Quarter 


Quarter 


Eighth. 


18 


s 

B 
M 
W 






87 
92 

74 
71 




41 
44 
37 
35 






S 






III 


80 


51 


22 


53 


B 

M 
W 






109 

lOI 

96 


76 
67 


53 
52 

45 


23 
24 
16 


254 


S 
B 






123 
no 




56 




464 


S 
B 

M 




156 
162 
100 






51 
55 
34 




516 


M 
W 


136 




86 
82 


70 
66 


44 
41 


22 
20 



If the quarter note is taken as the basis of comparison it ap- 
pears that the relative length of the other kinds of notes differs 
for the different subjects, and with the exception of S for the 
same subject in different selections. They are sometimes too 
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long and sometimes too short. All the subjects make the eighth 
notes too short, sometimes very much too short, except M in 
hymn 516, where the ratio is exact. S, also without excep- 
tion, makes the notes of higher denomination than the quar- 
ter too large. B, M, and W are less uniform than S, varying 
from the standard in both directions. Another method of test- 
ing the same matter — applicable in certain cases — consists in 
finding the number of instances in which the notes of other 
denominations are proportionately longer or shorter than the 
average quarter note of the same measure. The results of such 
a comparison are, however, with few exceptions in agreement 
with those just given. 

Special Cases. 

Triplets. In hymn 18 there are two triplets, one in the 
second full measure and the other in the last. Both take the 
place of unaccented half notes. All the subjects but M make 
the first triplet shorter than the average unaccented note, and 
all but S make the second longer. This last, however, is prob- 
ably due to the approaching close of the piece. If each triplet 
is compared with the unaccented note of its own measure the 
results are conflicting, and the chances seem about equal that 
the triplet will be too short or too long. 

Turning to the individual notes of the triplet there is a ten- 
dency to give more time to the second note than to the first, 
and more to the third than to the second. In the average re- 
sults the second note in both triplets is made longer than the 
first by S, M, and W. This is not true of B, however, in 
either triplet. If the separate trials are examined, there are 
six possible chances for each subject to make the second note 
of the triplet longer than the first. S, M, and W do so 5 times, 
and B 3 times of the six. The last note of the triplet is made 
the longest of the group by all the subjects, and in all cases 
with the exception of M in the case of the last triplet where 
there are two trials in which this is not true. Thus while the 
tendency is slight to make the second note longer than the 
first, it is very strong to make the last longer than either of the 
others. 

Dotted Eighth and Sixteenth Notes. The combination of 
dotted eighth and sixteenth notes in the second measure of the 
measures from hymn 53 presents an interesting study. All the 
subjects without exception made the whole measure very 
slightly longer than the ones that precede and follow it, though 
with such slight difierences that the relation may be only acci- 
dental. Three of the subjects gave more time to the half of the 
measure containing the dotted eighths and sixteenths than to 
the first half. S made it 0.02 sec, B 0.08 sec, and M 0.03 sec. 
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greater, while W made it o.oi sec. less. A comparison of the 
component parts of the last half of the measure with the aver- 
age of the quarter notes in the first half of the measure shows- 
a great lack of uniformity in the duration of both the dotted 
eighths and their combination with the sixteenth notes. On 
the other hand the sixteenth notes with two exceptions are all 
of too long duration. B and M each make the (first sixteenth 
too short, but in both of these cases the dotted eighth with 
which the sixteenth is coupled is unduly long — longer than its 
proportionate part of the standard unit of measure, and longer 
than any of the other dotted eighths. 

Accent. 

Meumann, in his experiments upon rhythms executed in 
bare taps, found a marked tendency to hold the tap correspond- 
ing to the accented beat of the measure {op. cit., p. 321), and 
Ebhardt reports something similar {op. cit., pp. 126 and 127). 
The question naturally arises whether such a tendency appears in 
the musical records under discussion. Not all the selections 
contain such combinations of notes as to make determinations 
possible, but the number is sufiicient to throw some light upon 
the question. 

Tabi,e VII. 

Showing in fractions of a second the average length of the accented 
and unaccented notes. 



Hymn. 


No. of Usable Notes. 






Average 
Accen- 
ted. 


Probable 
Error. 


Average 
Unac- 
cented. 


Probable 


Accented. 


Unaccent'd. 




Error. 


18 

254 
516 


13 

22 
27 


10 

22 
25 


; 


rs 

B 

M 

rs 

LB 

fM 
LW 


•893 
.926 

•744 

•715 

■589 
■557 

•454 
.418 


■0053 
.0063 
.0043 
.0051 

.0028 
.0036 

•0033 
.0041 


.836 
.901 
.711 
.690 

•591 
•559 

■427 
.404 


.Oil 

• Oil 
.0065 
.0063 

.0040 
.0025 

.0023 

• O04S 



Table VII gives the results for the trials in which the air 
only was played. In hymn 18 when all parts were played 
(see p. 38 above and the tables at the end of the article) there 
were 20 notes whose accent could be determined. 12 of these 
occupied positions of accent. The average duration of the , 
accented notes was .898 sec, with a probable error of .0078, 
and that of the unaccented notes was .858 sec, with a proba- 
ble error of .0099. These figures from the tests with all parts 
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are for subject S alone. For reasons that will be given later 
no results could be computed for the tests with other subjects. 

Comparing the lengths of the average accented and unac- 
cented notes for each subject in the different selections it will 
be noted that in hymns i8 and 516 the duration of the accented 
note in every instance exceeded that of the unaccented one. 
Hymn 254, on the contrary, does not show this characteristic. 
Neither in the case of S nor of B is there any more than a small 
fraction of a thousandth of a second one way or the other. Ac- 
cent does not seem to have affected the relative duration of the 
notes in this hymn at all. 

The above computations were made upon note values cor- 
rected for the length of time the preceding tone overlapped the 
succeeding one (^cf. p. 38). For purposes of comparison the aver- 
age accented and unaccented notes have been calculated with- 
out this correction. This was done for all the subjects and for 
all three selections. The results, although showing the same 
general characteristics are far less uniform than before, the 
greater variation being caused by the great differences in the 
lengths of the overlaps. In hymn 254, however, there appears 
a slight tendency in the case of both subjects, S and B, to 
lengthen the accented notes which was not the case, as has 
already been noted, when the overlaps were subtracted in 
the usual way. 

The relative lengths of the accented and unaccented notes 
may also be studied by counting in the individual records the 
number of times the accented note exceeds in length the unac- 
cented note immediately following it. The results are expressed 
in tabular form in Table VIII, the count being made upon the 
corrected notes used in Table VII. 

If the results for all the subjects are combined there are in 
hymn 18 one hundred sixty-eight accented notes. Of these 
116 are made longer, 6 equal, and 46 shorter than the follow- 
ing unaccented note. Hymn 53 has 72 usable accented notes, 
of which 38 are longer, 6 equal and 28 shorter. Hymn 254 has 
132 accented notes, with 60 longer (18 of which occur at the 
end of the stanza lines), 15 equal, and 57 shorter. Hymn 464 
has 90 usable accented notes, with 43 longer, 1 1 equal, and 36 
shorter. Hymn 516 has 162 accented notes, of which 99 are 
longer, 11 equal, and 52 are shorter than the following note. 

It is evident from the foregoing that accented notes are often 
longer than unaccented notes of the same denomination, but it 
is also evident that this tendency is not present in all cases and 
with all players. One may conjecture that it will appear most 
prominently in pieces, e. g. , marches and processionals, which 
require a strong marking of the rhythm, and will be more or 
less completely absent in pieces of a more flowing character. 
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Tabi,E! VIII. 

Showing relation 0/ accented notes to the immediately following 
unaccented notes. 







Whole 








iHYMN. 


Sub- 


NUMBER OF 


Number 


Number 


Number 




ject. 


ACCENTED 
NOTES. 


LONGER. 


EQUAL. 


SHORTER. 




S 




29 


2 


II 


18 


B 

M 


42 


30 
30 


2 


12 
10 




W 




27 


2 


13 




S 




12 


I 


5 


53 


B 
M 


18 


8 
8 


2 


10 
8 




W 




10 


3 


5 


254 


S 
B 


66 


29 
31 


8 
7 


29 
28 




S 




15 


4 


II 


464 


B 


30 


18 


2 


10 




M 




10 


5 


15 


516 


H 
W 


81 


54 
45 


i 


22 

30 



Intervals and Overlaps. 

As already explained on p. 38 there were found in the origi- 
nal tracings many instances in which one note ceased to sound 
before the next began, and many also in which the first over- 
ran the beginning of the second. The first I have called "in- 
tervals," the second " overlaps." Both deserve a little fuller 
consideration. 

Intervals. The intervals are of two sorts: i. Those which 
occur between consecutive notes on the same degree of the 
staff, involving of course the same digital of the organ. 2. 
Those which occur between successive notes on different de- 
grees of the staff. The first is much the larger class. Where 
two notes occur in immediate succession on the same degree of 
the staff a minute pause is necessary in order to make the two 
distinct. Such pauses occurred with all the subjects and in 
equal number.^ The number of intervals of the second kind 
varies for the different subjects and for the different repetitions 
of the selections. 



1 This, however, would not be true when playing all parts of the 
selection, for organists quite generally keep the key depressed during 
the whole time denoted by the several notes on the same degree of the 
staff. 
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Tablb IX. 



Showing the number and average length of intervals of the first kind. 

Unit I second. 





Number of 




Average 


LENGTH. 






INTERVALS. 


s 


B 


M 


w 


i8 


24 


.084 


.102 


.071 


.081 


53 


18 


•'3J 


.III 


•050 


.079 


254 


18 


■ 138 


•113 






464 


24 


.078 


•095 


.099 




516 


54 






.608 


.088 



Tabi,e X. 

Showing the number and average length of intefvals of the second 
kind. Unit i second. 





s 


B 


M 


w 




pi 

IS 




i 

n 


» 2 


n 
S 




i 
1 






p 


>H 


£ 


>a 


P 


>m 




> ^. 


W 


t, 


<!" 


1? 


<A 


» 


'<" 


^ 


z-i 


18 


13 


•137 


3 


.017 








II 


•032 


53 


II 


.128 


3 


.023 








6 


.015 


254 


15 


.178 


4 


■057 


— 


— 


— 




464 


7 


.208 














— 




516 







— 




7 


.023 


14 


.029 



It is to be noted that the length of an interval does not de.- 
pend upon the kind of notes in which the selection is written — 
that the intervals are no longer in a piece written in half notes 
than they are in one written in quarter notes. Subject S in 
most cases made intervals of the second sort to correspond with 
the pauses at the end of the verse lines, but this is characteris- 
tic of S alone.' These intervals are usually much longer than 
those of the first kind, and explain the great length of the in- 
tervals of S, in Table X. The other intervals of the sec- 
ond sort are short, and are probably accidental as they do 
not occur at corresponding places in the diflferent trials. The 
characteristic of S in making intervals at the end of verse lines 
does not, however, seem to have affected correspondingly the 
time of the measures in which they occur, and this is one of 
the facts that make it uncertain whether the words really 
modified the time of the measures as explained above. 



1 There is one exception to this statement. B in hymn 18, as already 
explained, p 41, made an exceptionally long interval at the end of the 
second verse line. Its average for the three trials is .363 sec. 
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Intervals have something of the nature of rests; they have 
little effect in increasing the length of a measure. The note 
just preceding the interval is shortened, and to be equivalent 
to a full note it must have added to it the value of the interval, 
as has been done for all the preceding tables. 

Overlaps. Consecutive notes on different degrees of the staff 
are generally overlapped. This is probably done in the inter- 
est of smoothness. It is nearly impossible to make the end of 
the one tone and the beginning of the next exactly synchro- 
nous; and, if it were, the effect would very likely be less flow- 
ing than with the overlaps. Intervals on the other hand would 
give a staccato effect not desirable without special reason. 

The overlaps are by no means uniform. Perhaps all that 
can be said is that if an overlap is large in one trial of any sub- 
ject it is likely to be found so in the rest. The same two notes, 
however, may not overlap to the same extent even in different 
parts of the same selection. For instance, in hymn 254^ and 
U flat occur as consecutive notes three times, holding the same 
position in the measures and making in the course of the three 
trials nine cases where g' overlapped V flat. The lengths of 
these overlaps given in hundredths of a second are for S, ist 
trial, 6-7-8; 2nd trial, 5-5-4; 3rd trial, 8-9-3; and for B ist 
trial, 6-3-4; 2nd trial, 5-5-6; 3rd trial, 8-6-6. In like manner 
d' precedes b' flat three times, the length of the overlaps being 
for S ist trial, 7-5-5; 2nd trial, 4-4-5; 3rd trial, 3-4-5; and for 
B ist trial, 6-5-6; 2nd trial, 5-4-5; 3rd trial, 6-3-3. From the 
comparison of a large number of cases it does not appear that 
the number of degrees of the staff intervening between any two 
successive notes affects to any appreciable extent the length of 
the overlap. 

The average overlaps for the three repetitions of the different 
selections have been calculated, and are as follows: 

Tabi,e XI. 

Showing number and average length of overlaps in fractions of 

a second. 





s 


B 


M 


w 


i 

> 


pi 

H 

n 

S 
P 


< H 
p$ U 




» 


P« 
H 

n 





(4 

HI 

n 
S 
P 
15 


P4 • 


18 

53 

254 

464 

516 


71 

70 

124 

91 


.044 

•043 
.050 
.048 


80 
78 
130 

97 


■051 
.049 
.044 
•053 


96 
152 


.064 
•057 

.050 
.063 


63 
72 

133 


.030 
.026 

■031 
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As to the length of overlaps different subjects present differ- 
ent characteristics. M's average overlap in every case is twice 
as long as W's, which is shorter than that of any other sub- 
ject. The kind of note in which a piece is written does not 
appear to affect greatly the length of the overlaps. Their av- 
erage length in hymn i8, which consists mostly of half notes, 
is even less than it is in some cases where the selections are 
largely written in quarter notes. 

It should be recalled that a note generally has two overlaps, 
being overrun by the preceding note at the beginning, and 
itself overrunning the following note at the end. From what has 
already been stated in relation to the small difference in the 
length of overlaps for long and short notes it is easy to see that 
in the case of notes of the larger denominations the length of 
the notes, minus their overlaps, is often proportionately greater 
than that of such small notes as eighths and sixteenths when 
similarly treated. It frequently happens with an eighth or six- 
teenth note that the part of the tone wholly free from overlaps 
is very small indeed. In the second measure of hymn 53 M 
gave to the first sixteenth note, the g', a total time of o. 18 sec, 
and for the sum of the overlaps at the two ends o. 13 sec, leav- 
ing only 0.05 sec. in which the note sounded alone. These 
figures represent the average of the three trials, and furnish an 
instance where the overlaps were exceptionally large in pro- 
portion to the length of the note. For the same note W, whose 
average overlaps are small, gave for the whole duration of the 
tone 0.14 sec, for the overlaps 0.05 sec, and for the time of 
the independent duration of the tone 0.09 sec, thus using but 
little over one-third of the time for the overlaps, and this is 
more nearly a typical case. 

The tests in which all parts were played show in the soprano 
part the same characteristics as to overlaps as those in which 
the air alone was played. It is altogether likely that in play- 
ing all parts of a selection the tones in every part overlap one 
another in a manner similar to that in which they overlap in 
the air, though not necessarily to the same extent and at the 
same time. That this is true at least for tones struck simul- 
taneously the records furnish some evidence. In those selec- 
tions where all parts were played, .several alto notes were of 
necessity recorded in connection with the soprano notes, but 
rarely did the tones in the two parts in such cases begin and 
end at the same instant. A few examples taken from the in- 
dividual trials will suffice for illustration. In hymn 18,^ second 

1 This hymn was transposed from the key of G to that of B flat. The 
tones here named are those found in the selection as it was transposed 
and played, the tones g', d', b' flat corresponding respectively to the 
tones a', e\ c" of the selection as it was originally written. 
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full measure, first note, Iheg^ in the soprano was held by S 0.05 
sec, and by M 0.12 sec. longer than the d' in the alto. In the 
third full measure, first note, S held the 1/ flat in the soprano in 
one case 0.03 sec, and in another 0.08 sec. longer than the a? in 
the alto, while B held the d' in the alto 0.06 sec, and M 0.02 
sec. longer than the soprano 1/ flat. In the sixth full measure, 
first note, W began the d' in the alto 0.03 sec. before the^' in 
the soprano, while B began the soprano^ o.oi sec, and S 0.02 
sec. before the alto d'. The last note of the last triplet sounded 
longer than the d' in the alto in different instances as follows: 
0.04, 0.05, 0.09, 0.04, 0.07,0.15 sec. For hymn 53 the records 
contain similar instances. 

Results of Tests in which All Parts were Played. 

As already mentiond Meumann has conjectured that the use 
of both hands in playing may result in greater precision in 
keeping the rhythm, and Ebhardt (op. cit., p. 147) has found 
that the use of both hands quickens the general rate of execu- 
tion. My own experiments furnish a certain amount of data 
on both points. Two hymns (18 and 53) were played by all 
the subjects, first as airs only, one hand being used, and then 
complete, both hands being used in the customary way. Each 
hymn was played three times as an air, and twice in the com- 
plete form. 

General Rate. 

The average time for playing the different selections was as 
follows: 

Tabi,e XII. 
Showing in seconds general rate when all parts were played. 

S B M W 

Hymn 18, 27.21 32.14 25.29 23.07 

Hymn 53, 18.68 21.76 18.64 18.15 

In hymn 18 the d key was not connected with the writing 
magnet, hence the tone d which occurs twice in the air of this 
hymn was not recorded, and the average time for playing the 
whole hymn is really larger than that given in the table by the 
time of two half notes. But even so if these times are compared 
with those required when the air alone was played (Table I, 
p. 39 above) it will be seen that in two cases more time 
was taken to play the selection when all parts were played. 
This is the reverse of Ebhardt's experience, and points to the 
need of further investigation of the matter with a view to dis- 
covering the effect of special conditions, and the range of 
individual differences. 

The difference in the time of the two trials which the differ- 
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ent subjects gave each piece when playing all parts is expressed 
in tabular form as follows: 

Table XIII. 

Showing in seconds the differences in rate when all parts were played. 

S B M W 

HymniS, .74 -87 1-62 2-9i 

Hymn 53, 41 -15 -46 -59 

A comparison of the two trials shows that in hymn 18 the 
second trial was the shortest and the first trial the longest 
every time, and in selection 53 the first trial is shorter three 
times and longer once. In case of hymn 18 there is thus a con- 
tradiction of what was found in this regard where only the air 
was played. 

The Measures. 

The average length of the measures is larger than where the 
air only was played, and necessarily so since the total time is 
greater. 

Tabi,e XIV. 
Showing in seconds the average duration of the measures. 
S B M W 



Hymn 18, 
Hymn S3i 



3-52 
3-12 



3-99^ 
3-59 



3-25 
3.12 



3-28 
2.82 



The following table gives the greatest variation|between"any 
two successive measures occurring in the individual trials. |The 
figures in smaller type below each number represent, as in the 
case where the air alone was played, its value as a percentage 
of the corresponding average measure in the preceding table. 

Tabi,e; XV. 

Showing in fractions of a second the greatest variation between any 
two successive measures in the individual trials. 



Htmk. 


s 


B 


M 


W 


18 
53 


■30 

8.5 

•32 

10.3 


■^1 

4.8 

-15 
4.2 


•24 

7-4 

.16 

5-1 


•23 

7.0 

9.6 



1 B presents here the same characteristic as was observed where the 
air alone was played (see foot note, p. 41), namely, that of making a 
very long interval at the end of the first half of the selection (the 
middle of the stanza). If this interval, which is .56 sec. long, is added 
to the preceding note according to the regular method of treating in- 
tervals then the length of the measure within which it falls is 5.21 
sec. Reckoning in this measure the length of the average measure 
becomes 4.19 sec. 
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For the most part these differences are larger than when the 
air only was played;' in case of subject B alone are they smaller. 
The average irregularities are as follows: 



Hymn 18, 
Hymn 53, 



Tabi,e XVI. 




S B 


M 


095 .108 


.108 


155 -090 


.080 



w 



.121 
.204 

If these irregularities are compared with those for the same 
hymns when the air alone was played it will be found that the 
irregularities are on the whole somewhat greater when all parts 
are played. 

The deviations of the individual measures from the average 
rneasure present the same general characteristics as when the 
air alone was played, but there is frequently a lack of corre- 
spondence in the signs of the deviations in the two ways of 
playing. The variations are also considerably larger where all 
parts were played. The deviations in connection with the 
fourth measure in hymn 18 are all plus, and show that the 
measure was retarded by all the subjects. The first half of the 
stanza ends within this measure, and it is within this measure, 
also, that the transition takes place from one line of the score to 
thenext lower. In hymn 53 there is one set of deviations in 
which the signs are all minus, and one in which they are all 
plus, traces apparently of a tendency to begin each line of the 
verse or phrase of the music rapidly and then to retard. This 
is clearer in the trials with all parts than where the air alone 
was played. 

The Notes. 

The following table gives the average length of the different 
kinds of notes that are found in hymns 18 and 53 where all 

Tabi,e XVII. 

Showing in hundredths of a second the average length of the notes 
where all parts were played. 



Hymn. 


Subject. 


Half. 


Dotted 
Quarter. 


Quarter. 


BieHTH. 




s 


88 




44 




18 


B 


100 




52 




M 


82 




42 






W 


77 




42 






s 


119 


75 


51 


26 




B 


120 


88 


60 


30 


S3 


M 


98 


87 


53 


18 




W 




72 


49 


26 
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parts were played, and is to be compared with Table VI, p 43. 
In finding these averages all doubtfuP notes were excluded. 

A study of the relative values of these notes shows just as 
great variations as are to be found when the air alone was 
played. So far as can be judged from the half and quarter 
notes there is a tendency here to shorten the longer notes and 
lengthen the short ones In hymn 18, for example, when the 
average half note in the tests with all parts is compared with 
two average quarter notes S made the half note equal, B 0.04. 
sec. shorter, M 0.02 shorter, and W 0.07 shorter than two 
quarter notes. When only the air was played S made the half 
note 0.05 sec. longer, B 0.04 longer, M equal, and W o.oi 
longer. A like comparison of the notes in hymn 53, where 
comparison is possible, presents similar relations. 

Special Cases. 

Triplets. The triplet groups in hymn 18, so far as the records 
could be used, present no striking differences from those in the 
same hymn when the air only was played. B, M, and W in 
the first triplet connected the first note with the preceding half 
note, thus making it impossible in case of these subjects to 
ascertain the whole duration of this triplet or the value of the 
first note. In all cases the last note of the triplet was given 
more time than the second. A similar characteristic was noted 
where the air alone was played. (Seep. 44.) S, B, and M 
made the second note of the last triplet shorter than either ot 
the others, while W made it longer than the first and shorter 
than the third. The variations here do not correspond in their 
relative positions with those that occurred' where the air alone 
was played, and they are upon the whole somewhat larger. 

Eighths and Sixteenths. The last half of the second measure 
of hymn 53 was more irregular in the tests with all parts than 
when the air alone was played. In all cases the part of, the 
measure containing the combination of dotted eighths and six- 
teenths exceeds the amount of time given to the other half. 
The excess for the different subjects is as follows: S o.ii sec, 
B o. 10 sec, M 0.07 sec, W 0.05 sec. The difference here is 
greater than when the air only was played as may be learned 
by referring to page 44. This relative lengthening of the 
shorter notes in the ' ' all parts ' ' playing is in harmony with 
the tendency already noted in the section on the notes, though 
the case is not entirely clear. Comparing these elements with 
the average of the quarter notes in the first half of the measure 

' Occasionally an alto note was recorded in connection with a 
soprano note. In such instances the length of the note could not be 
determined with absolute accuracy. 
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we find that S and M made the eighth notes proportionately 
too short, and the sixteenths too long, while B showed a strong 
tendency to make both kinds of notes too long, and M was 
equivocal. Both B and M gave the second sixteenth note, that 
is, the tone V flat, no separate individual existence. This was 
true for both subjects in each of the trials. The tracings show 
that the second eighth note, or tone «', overlapped the third 
eighth note, or tone d' . In the case of B this overlap was 0.03 
sec, and in the case of M it was 0.04 sec. The tone h' flat ap- 
pears to have been played at the same time as tone d' , begin- 
ning with it and ending before it. It is quite possible that in 
playing these notes the two keys were touched at the same 
time, the b' flat key being fully depressed and the d' key only 
partially so until after the V flat tone had received its full time, 
when the 1/ flat key was released and the d' key fully de- 
pressed. But the partial depression of the d' key was sufficient 
to cause it to sound and to give a record. This explanation 
seems to be verified by the great length of the d' tone for both 
subjects, which is not very different from the combined length 
of the first dotted eighth and sixteenth notes, that is, tones a! 
and^. 

Accent. 

In the selection where all parts were played the conditions 
are not favorable for determining what is true in regard to the 
relative length of the accented and unaccented notes. The 
subjects in accordance with instructions played in their habitual 
way. Three of the subjects in playing two or more notes that 
followed one another consecutively on the same degree of the 
staff depressed the key but once, keeping it down for a time 
equal to the duration of the whole group of notes. It was im- 
possible to determine the value of other notes because with the 
means used for recording they were not separated from notes 
preceding or following them in the alto part. In hymn 18 note 
d was not recorded at all. Subject S (hymn 18) gives the only 
cases in which the records can be used for this purpose. The 
results have already been given on page 45. They show, like 
those where the air alone was played, that the accented notes 
had a somewhat longer duration than the unaccented ones. 

General Summary of Results. 

Throughout the experiments there is a wide range of ' ' per- 
sonal difference." 

When there was no intervening pause, or only a short one, 
there was in most cases a considerable variation between any 
two successive executions of the same selection. In such in- 
stances the smallest difference in general rate for any subject 
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and for any selection is .17 sec, and the largest 2.74 sec. The 
tests indicate that a musician in playing a selection a second 
time is more likely than otherwise to play it at a slower rate 
than he did the first time, provided there is no pause, or only a 
short one, between the two performances. 

The variations of the measures, also, are not constant. The 
difference between any two successive measures is frequently 
larger than 0.2 sec., while on the other hand it is often as 
small as o.oi sec. There are, however, only three cases where 
the average irregularity amounts to o.i sec. The general 
irregularity is greater in the last half of the selections, but this 
is probably due to the terminal retardation. 

The relative lengths of the tones were also variable, and do 
not follow exactly the ratios represented by the written notes. 
They were sometimes too great and sometimes too small. 

A comparison of the triplets with the note occupying the 
other unaccented position shows that the chances were about 
equal as to whether a triplet was given too much or too little 
time. There was, however, a slight tendency to make the sec- 
ond note of the triplet longer than the first, and a strong ten- 
dency to make the last longer than either of the others. 

In two of the selections containing such combinations of 
notes as to make determinations in regard to accent possible, 
there is a marked lengthening of the accented notes. In the 
other selection this characteristic is not present. 

Intervals occur between successive notes on the same degree 
and on different degrees of the staff. Those of the latter sort 
are comparatively few, and, with the exception of those coming 
at the end of verse lines, are very short and probably acci- 
dental. When an interval occurs the preceding note is usu- 
ally shortened and the length of the measure is not affected to 
any great extent. The number of overlaps is large; their 
length is far from uniform; and, like that of intervals, does not 
depend upon the length of the notes involved. In case of such 
small notes as eighths and sixteenths only a small proportion 
of the tone is without overlaps. The records indicate that in 
playing all parts of a selection the tones in every part overlap 
one another. 

The results of the tests with all parts may be summarized as 
follows: The subjects executed hymns 18 and 53 with no 
greater accuracy when all parts were played than when the air 
alone was played. In some ways the results show a greater 
lack of exactness. The tempo is no better observed, the meas- 
ures show a greater want of uniformity, and the errors in mak- 
ing the length of the tones of the different denominations are 
as large and as numerous. Meumann's hypothesis of a motor 
appreciation aiding the musician in his execution of the frac- 
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tional parts of intervals is probably not far wrong, but my re- 
sults do not support his conjecture that in playing with both 
hands one aids the other in giving to time intervals their cor- 
rect relative lengths. 



Below is given the scores of the selections that were played 
in the experiments.* In each case the average time values of 
the notes for the different trials are given in hundredths of a 
second. 

Hymn i8 was transposed from the key of G to that of B flat 
because of the special tuning of the instrument, and played 
from the manuscript score. 



Air alone played. 

T ^ All praise to Thee, my God, this night. 



L. M. 

T. Tallis. 




i 



i 



^ 



^ 



±S: 



^ 



T^f 



S. 84 90 87 90 

B. 91 96 91 95 

M. 83 78 70 73 

W. 68 73 67 72 



81 90 



r 

21 28 30 90 
89 84 25 24 40 89 

66 77. 23 25 26 72 
65 74 19 20 28 71 



85 93 

86 93 
71 76 
73 73 



76 
89 
69 
68 



97 



77 
73 



82 


94 


79' 


81 


85 


92 


84 


201 


70 


75 


70 


75 


65 


73 


68 


76 



t m^u^^ ^ 



^ 



r 



j^ 






te 



■^ I 



^ 



-75*- 



s 



S. 88 38 42 39 48 8s 87 

B. 88 46444345 95 94 

M. 73 39363839 74 71 

W. 70 36343435 70 68 



rjf-^ 



90 40 39 89 90 88 80 85 22 27 31 90 90 154 

94 42 42 91 98 91 97 94 27 25 41 96 94 194 

73 35 33 73 75 75 77 69 27 29 28 77 80 87 

66 34 35 71 71 71 74 67 22 22 29 70 76 177 
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Air alone played. 



Cbriatmaa 



Shout the glad tidings, exultingly sing. 



Second Tone. 
Chorus after the last verse. 

^ I I I - 






3tzi: 



^^ 



fi±S=t 



P.M. 



^ 



T-«- 



1 For the electrotypes used, the writer is indebted to the courtesy of 
the Century Co., from whose Edition of the Hyfflnal the music Was 
taken. 



s. 


79 


22 50 


52 


52 


51 


53 


53 


48 


32 18 32 15 39 


i3 


B. 


82 


23 47 


51 


55 


53 


50 


51 


51 


41 9 34 18 39 


19 


M. 


75 


22 52 


50 


52 


53 


52 


53 


49 


41 10 38 16 38 


14 


W. 


72 


15 44 


44 


43 


43 


43 


45 


43 


29 13 31 12 29 


17 
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S. 8i 22 49 51 51 50 52 49 54 III 46 57 52 48 no 47 57 53 53 129 

B. 77 23 49 53 52 54 50 52 54 106 55 56 59 52 113 56 58 .'59 57 142 

M. 77 25 49 48 51 52 51 52 51 loi 53 57 50 50 loi 56 55 50 53 146 

W. 62 16 39 43 43 44 43 43 46 96 45 49 4B 45 96 46 52 48 48 20S 



254 



Air alone played. 

From Greenland's icy mountains. ^ 5 q. 

Dr. LOWEIili MA30N. 



i 



i^ 



SE 



3 



—Jt — ffl — 



S. 121 

B. 108 



62 
52 



63 

55 



58 
48 



55 
57 



117 
106 



60 
52 



58 
54 



61 

56 



55 
52 



61 

57 



60 122 58 
57 III 57 



i 



^ ^=^s^ M 



^ 



-M 



^ 



^ 



S. 58 56 
B. 57 55 



60 
57 



56 
53 



58 
56 



117 
109 



60 
56 



58 
54 



57 
56 



58 

57 



58 
56 



59 
59 



132 
116 



i 



m 



h^ 



p^ 



-^ 



s. 


121 


61 


61 


59 


55 


124 


61 


56 


57 


60 


59 


62 


130 


62 


B. 


no 


58 


55 


57 


57 


109 


57 


53 


56 


55 


57 


58 


112 


56 



-U-lU 



^^tU-^^±±^^ 



63 182 

57 210 



S. 61 
B. 57 



56 63 58 58 125 

57 54 53 55 "2 



58 
56 



60 

57 



59 
59 



61 
58 



60 
59 



464 



The spacious firmament on high. 



Air alone played. 



D. L. M. 

Haydw. 



^^ 



T \ f 

S. 54 152 50 154 47 151 48 156 

B. 62 162 55 159 54 159 56 160 

M. 38 102 31 106 31 102 32 98 



THE PSYCHOLOGY OF RHYTHM. 
464. — Continued. 



75 



i 



^\ \W^ \vlU-]^- 



I I 



i 



5; 



T" "r- 



■^^ 



f- 



s. 50 51 51 49 51 51 50 51 52 50 47 54 52 

B. 54 55 55 57 54 55 54 53 55 54 50 59 56 
M. 38 35 34 35 33 34 35 32 37 32 34 33 34 



165 


56 


154 


46 


161 


46 


163 


58 


165 


56 


162 


59 


93 


38 


104 


32 


105 


34 



i 



fc^^^ 



'^k^k 



^ 



St-r- 



^ 



3 



r 



^ 



s. 


149 


52 


164 


52 


54 49 50 53 


52 


52 


52 


54 


114 


114 


160 


B. 


163 


57 


162 


54 


56 54 58 55 


55 


51 


53 


57 


112 


no 


162 


M. 


99 


34 


93 


33 


34343730 


33 


33 


32 


35 


63 


69 


79 



516 



1 



Onward, Christian soldier. 

Air alone played. 

J = one step. 



6.5. 



PirTH Tune. 



J- 



^i& 



l-j-j-j-j^ 



Sir ASTHCB S, SULIiTVAlT, Mus. Doc. 



i 



p 



WfP 



lY^ 



46 42 43 43 168 64 43 
46 39 44 42 12S 41 42 



thS: 



M. 51 45 43 43 68 17 76 
W. 48 49 45 46 70 19 82 



43 44 !85 84 
40 44 82 85 



^ j 4 \ : I j ^j j^a^U-u^ 



M. 
W. 



45 4,2 45 44 169 
45 37 43 43 136 



50 45 42 43 71 20 86 
45 39 41 40 58 18 75 



43 
.42 



35 
36 



42 
37 



l6g 
126 






r-f 



M. 
W. 



42 43 47 45 46 40 46 45 45 42 44 43 188 
37 38 40 38 40 37 39 38 40 37 36 41 '43 



50 43 
44 40 



r r 



43 43 42 28 20 44 43 
41 40 38 21 20 40 39 



^ 



l-'r'MM^^ 



^fe 



f 



-fli — tfi — tf^ 



-g — g 



JtllSSI 



-»■ -»- -«i-~ 



r 



M. 
W. 



47 42 44 22 22 174 49 41 47 44 89 82 
42 42 36 20 21 146 45 39 41 44 86 82 



45 


45 


70 


31 


149 


46 


46 


71 


23 


157 
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A II parts played. 

J g All praise to Thee, my God, this night. l. m. 



s. 

B. 

M. 
W. 



93 89 






88 83* 85 22 28 36 93 

384.* 127 3337 97 

326* 116 29 30 85 

290* 104 24 30 75 



88 9t 84 
97* 202 

84* 84 78 
74* 148 



^=^ 



t. TALLia. 



rn^- 



i 



86 80 90 86 101 

loi 97 198 219* 

84 78* 83 84 85 

146 158 79* 



^^ 



d= 



P 



ffi 



&=& 



P^ 



P=^ 



r 



i^ 



r ^v' t ^-3- r 



"?T^ 



S. 88 

B. 104 

M. 81 

W. 74 



45 44 
53 55 
4146 
4042 

n 



47 45 88 82 88 44*40 72* 

51 55 102 102 152* 49 106* 

4045 83 77 84 44*38 85 

4242 80 77 119* 45 83* 



I 

92 92 86 33 18 39 94 

I02 103 87* 34 26 38 loi 

80 83 79* 31 29 32 84 

81 86 77 232537 84 



^=t 



# 



£ 



93 


178 


108 


192 


92 


"5 


92 


238 



E 



S 



€= 



^- 



P 



^^ 



All parts played. (^[jrjgtmae 
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Shout the glad tidings, exultingly sing. 



Second Tune. 



P.M. 



J:;=^N^^iM- 



^ 




* 



^ 



-*-^ 



S. 84 28 47 54 49 58 48 50* 50 351432 1931 29 

B. 92 29 59 57 59 6r 58 67* 51 441847 -359 18 

M. 87 21 55 52 49 53 54 52 50* 39 16 39 -4 58 n 

W. 72 13 49 41 44* 47 49 46 46 34 i8 31 *vj 32 15 



-*^-t-s- 



^^ 



~f^ 



m 



* The exact length of a starred note is doubtful owing to the fact that in being recorded it was not 
separated from the preceding or the following alto note. 

The duration of the whole group of notes is given in cases where two or more notes follow one an- 
other consecutively on the same degree of the staff, and where the subject depressed the key but once 
for the whole group. 
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s. 


67 


23 


42 


55 


46 


53 


50 


52* 52 


"6 53 


52 


54 S3 


122 53 


59 


53 54 


142 


B. 


84 


30 


57 


57 


59 


62 


59 


71* S3 


120 60 


65 


122 


120 62 


67 


129 


190 


M. 


86 


16 


52 


51 


49 


52 


51 


51 51 


97 53 


56 


55 55 


98 54 


59 


III 


139 


W. 


72 


13 


43 


46 


41* 


51 


48 


47 49 


146 




164 


143 




173 


232 
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